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New York’s Alternating Current Supply 


Two HunprRED AND First St. Station oF THE UNITED ExEctric Licht & Powrr 
Co., REPRESENTATIVE OF MoperN CENTRAL STATION CONSTRUCTION AND OPERATION 


OR ANY ONE interested in power plant Leaving the Dykmann Station .of the Interborough 
development, a trip to the new generat- Rapid Transit Co., the visitor will at once notice at his 
F ing station of the United Electric Light right, less than 2 squares distant, the colossal structure 
& Power Co., New York City, will with- used to house the generating equipment of the above 

out doubt be greatly appreciated, for named company. This plant, known as the 201st St. 
BES here he will surely find, as did the writer, Generating Station, and located at a point where the 
that which may well be termed the latest Harlem River joins Sherman Creek, is of fireproof con- 

employed in the generation of electric energy for light struction throughout, with an exterior finish of red 
and power. brick, granite and terra cotta, and has a frontage on 
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FIG. 1. VIEW IN TURBINE ROOM SHOWING 3 MAIN PRIME MOVERS 
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201st St. of 330, with an average depth of approximately 
200 ft. 

The building, which rests on piles driven to rock 
bottom, is divided into 3 sections, about 7 stories in 
height. In the west-end section are the offices, the high 
tension bus and switching galleries and the auxiliary 
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FIG. 2. EXTERIOR VIEW OF 201ST ST. STATION 
electrical equipment, such as exciter units, transformers 
and storage battery, while the adjoining or center sec- 
tion is employed as the turbine room. On the river or 
east end is the boiler house, containing the boilers, coal 
and ash-handling apparatus. 
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ANOTHER VIEW IN TURBINE ROOM DURING CON- 
STRUCTION OF STATION 


FIG. 4. 


All engine room, office and corridor walls are faced 
with white enamel tile,.and the floors are of granolithic 
concrete set in cast-iron panels. To prevent the accumu- 
lation of dust and to facilitate cleaning, the boiler room 
walls are made of salt-glazed brick. 

Door and window frames are of steel, the latter being 
operated by compressed air. 
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Excellent illumination is obtained during the hours 
of daylight by overhead skylights and large wall win- 
dows, while at night the turbine room is lighted by 30 
500-w. tungsten lamps, supported from ornamental wall 
brackets 45 ft. above the floor. Other parts of the 
building receive their artificial illumination from smaller 
units supported either from the walls or ceilings. 


CoaL AND ASH HANDLING EQUIPMENT 

Two cOAL TOWERS, 250 ft. in height, and each 
equipped with 1.5-ton grab buckets operated by one- 
man-control reciprocating engines, are located on the 
company’s dock line. Coal is delivered by boat, and is 
hoisted to the top of the tower, where it is dumped into 
hoppers, passed through crushers, weighed, and con- 
veyed in 3-ton cars operated by an endless cable system 
to concrete bunkers having a capacity of 15,000 tons. 
These bunkers occupy the entire width and length of the 
upper part of the boiler house, and are V-shaped, the 
walls being so constructed as to prevent the accumula- 
tion of coal at any point. The entire weight of the 
bunkers is carried on steel girders and trusses. 

From the bunkers, the coal is fed to the stoker hop- 
pers through elliptical shaped downtakes, consisting 
of. vertical pipes extending from the bunkers to the 
ground floor, where they are supported on iron pedestals. 
For feeding the stoker hoppers, branch pipes are led 
off from these downtakes and fastened to the front of 
the boiler, while for emergency firing, coal valves are 
placed in the lower ends of alternate vertical downtakes 
to allow coal to be delivered onto the floor of the firing 
aisle. 

Ashes from the furnaces or stokers are allowed to 
drop into pits from where they are discharged into in- 
dustrial ears driven by double-trolley type 220-v., 10-hp., 
electric locomotives and hauled to a hopper, thence con- 
veyed by means of motor operated skip hoists upon an 
inclined track to a concrete ash bunker supported be- 
tween the coal towers. From this point, the ashes are 
transferred to barges or scows through chutes. 


Borter House 

AT THE PRESENT time but 32 650-hp. Babcock & Wil- 
cox boilers, each equipped with Taylor stokers and 
B. & W. superheaters, are installed, although provision 
has been made for 4 more boilers on the same floor 
and for additional installations upon a second deck, so 
that the capacity of this end of the plant may be more 
than doubled without any alterations to the building. 

The boilers now in place are arranged in 4 rows of 
8 each, and are set approximately 10 ft. above the 
floor, thereby providing sufficient combustion space to 
allow the necessary forcing when carrying overloads. 
For ordinary operation a pressure of 200 lb. gage is 
maintained, while the steam delivered to the prime 
movers is superheated 125 deg. F. Each row of 8 
boilers is provided with a General Electric indicating 
and recording steam flow meter, and each drum on 
every boiler is equipped with a safety valve and indi- 
vidual feed water connections. At one end of the boiler 
room and opposite the center firing aisle are mounted 
a large master indicating steam gage and a signal 
board showing, in large figures such as used on electric 
signs, the number of boilers required to handle the load 
as determined by the operator on the control gallery. 
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In order to reduce radiation losses of the settings as 
much as possible, each boiler is provided, in addition to 
the usual brick setting, with a covering of asbestos and 
magnesia, the whole being protected by a covering of 
sheet metal. 

As an aid to the stacks, 4 sets of forced-draft blowers, 
each set consisting of 3 Sturtevant fans driven by steam 
turbines, are employed, each blower set delivering air 
to a duct supplying 8 boilers. One fan of each set is 
held as a reserve, the other 2 being capable of delivering 
160,000 ecu. ft. of air against a static head of 5 in. of 
water. 

Stoker Drive 


FoR NORMAL OPERATION, the stokers are driven in 
groups of 4 by constant speed induction motors, the 
rate at which coal is fed to the grates being regulated 
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covered with about 2 ft. of water, so that as the gases 
coming from the furnaces strike adjustable bafiles pro- 
vided for the purpose, they are brought in contact with 
this water, causing them suddenly to change their diree- 
tion of travel and pass out of the vertical pipe into 
the stack. The centrifugal force of the cinders causes 
them to be thrown into the water below, from which they 
are periodically drained through a pipe at the bottom. 
Should the furnace gases contain finely divided solid 
material not so easily entrapped by the water below, 
a curtain of water can be run oyer the baffles and the 
gases thus cleaned. 
Water SuPPLY 

ABOUT ONE-TENTH of the water used for steam gen- 
erating purposes is makeup, obtained from the Croton 
Aqueduct. The remainder is condensate taken from 
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FIG. 3. 


by variable speed cone transmissions. One 30-hp. induc- 
tion motor is used for the drive of each group line shaft 
located below the boiler room floor with the general 
layout so arranged that in case of emergency a single 
motor may drive all the stokers in one row, accomplished 
by closing a clutch connecting the ends of adjoining 
shafts. 
CINDER CATCHERS AND Gas CLEANERS 


In ORDER to eliminate the smoke nuisance and thereby 
conform with local ordinances, ‘the furnace flues are 
equipped with cinder catchers and gas cleaners. These, 
which are placed at the rear of the boilers, consist of 
rectangular steel tanks connected with the boilers, ad- 
joining them by 2 horizontal flues and with the smoke 
stacks by a vertical pipe. The bottoms of these tanks are 





GENERAL LAYOUT OF STATION 


the hot wells. Horizontal single-stage, double-suction 
centrifugal pumps direct driven by 15-hp. steam tur- 
bines deliver the water from the hot wells to 2 Cochrane 
feed water heaters and dividing box, from where it flows 
by gravity to the suction of 3 turbine-driven centrifugal 
boiler-feed pumps. The dividing box and recording 
meters are located on the main turbine room floor, while 
the feed-water heaters are placed in the basement below. 


GENERATING Room 


HERE on the main floor are found the main generat- 
ing units consisting of 3 15,000-kv.a., 3-phase, 60-cycle, 
7500-v., horizontal turbo-alternators, operating at a nor- 
mal speed of 1875 r.p.m., 2 20,000-kv.a., 25-eyele, 7500-v., 
horizontal turbo-alternators, and one 10,000-kv.a., 60-25- 
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cycle frequency changer, all arranged in a single row, 
with their longitudinal axes parallel, and are supported 
on plate girders resting on steel columns. 

Exhaust from the turbines is led directly into West- 
inghouse surface condensers, located in the basement 
below, those for the 60-eycle units having 20,000 sq. ft. 
of cooling surface each, and for the 25-cyele units 30,000 
sq. ft. ; 

Near the steam end of each unit is a pedestal having 
mounted upon it an engineer’s signal panel, with fre- 
quency indicator, speaking tube connecting with the con- 
trol gallery and ‘‘load off,’’ ‘‘start,’’ ‘stand by,’’ ‘‘shut 
down,’’ ‘‘O. K.’’ and ‘‘full speed’’ signals. 


814 








; . . 








ASH POCAET Fi 





ff" — ses 


FIG. 5. COAL TOWER DETAILS 

As is customary on large steam turbine-driven sets, 
each unit has its individual oil circulating system. When 
starting a turbine, the oil is kept in circulation by means 
of a small reciprocating pump, which is shut down as 
soon as the machine is up to full speed, for then the 
circulation is maintained by a centrifugal pump geared 
to the turbine shaft. When the oil in these individual 
systems becomes dirty and requires filtering, it is con- 
veyed by gravity to the oil filter room, in the basement, 
by a suitable system of piping provided for that pur- 
pose. Here it is allowed to settle in a 2000-gal. receiving 
tank, after which it is transferred to a filter of equal 
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capacity. After all water and dirt has been removed, 
it is again returned to one of the turbine systems by one 
of 2 small duplex steam pumps. 

Due to the large size of the generating units, indi- 
vidual blower sets are provide to cool the generator 
windings. Special precautions are taken to avoid the 
possibility of any shut down of these blowers, by equip- 
ping them with 2 110-hp. motors, one of which is held 
in reserve. And as a further precaytion, each of these 
machines is connected to its source of electricity supply 





FIG. 6. HIGH TENSION FEEDER REMOTE CONTROL PANELS 


through 2 independent sets of circuits, so should one 
motor become inoperative, the other will carry the load, 
or should, for some cause or other, a cireuit feeding 
these machines open, the auxiliary circuit will continue 
to furnish the necessary current. 
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FIG. 7. GENERATOR REMOTE CONTROL PANELS 


For heavy work in the turbine room, a 75-ton elec- 
trie crane capable of raising and carrying the heaviest 
sectional parts of any of the turbines, is installed. 


Stream Testinc EQUIPMENT 
IN THE BASEMENT of the boiler room is a completely 
equipped steam room, containing Venturi meters, con- 
densers, weighing tanks, ete., which, by means of auxil- 
iary headers, may easily be connected to any of the 
steam operated units for the purpose of conducting 


tests. 
ConTROL AND SwITCHING APPARATUS 


IN THE NEXT section of the station is housed the 
entire electrical control and switching equipment, trans- 
formers, exciter sets and storage battery. 
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On the sixth floor of the switchhouse are the bus 
tie switches with their porcelain-clad resistance coils, 
each having an 18-per cent reactance and designed to 
earry 2000 amp. Near these reactors are installed short 
circuiting switches, by means of which the coils may 
be eut out of circuit when so required. 
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FIG. 8. BUS TIE OIL SWITCH AND DISCONNECT SWITCH 
COMPARTMENT 
Below this on the fifth floor are located the red 


brick bus structures, carrying the main and auxiliary 
high tension buses, which are divided into 4 sections and 
can be connected in 2 loops through the bus tie switches 
and reactors on the floor above. All bus compartment 
openings are covered with asbestos doors, while each 
phase of a circuit is separated by. proper barriers. 





Fig. 9. 


BUS STRUCTURES 


While the fourth floor is given over to the auxiliary 
bus selector switches, the third floor contains the feeder 
switch gallery, the south end of which is devoted to 
the high-tension feeder remote-control and main gener- 
ator control boards in a room overlooking the turbine 
room. These boards, which face one another, are of 
blue Vermont marble, semi-circular in plan. 
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This part of the station, the ‘‘quarter deck’’ of the 
plant, is the source of all commands, entire operation 
being controlled from this point. For positive trans- 
mission of orders between the control gallery and the 
exciter board an exceedingly ingenious signaling system 
has been installed. Each terminal of this system is 
provided with an instrument capable of transmitting 
and receiving orders or messages in the exact hand- 
writing of the person sending them. The operator in 
the control gallery wishing to communicate with the 
operator in charge of the exciter board will write his 
message or order on a section of paper coming from a 
roll encased in the instrument, and as he writes, his 
communication will simultaneously be recorded by an 
electrically operated pen on a like roli of paper at the 
receiving end at the exciter board. Orders thus given 
allow of no argument, as both transmitting and receiv- 
ing operators retain their copies on file for reference 
in case of any disagreement as to the nature of the 
message or order. 








FIG. 10. MOTOR EXCITERS AND REACTANCE COILS 


Voltage and current transformers used in conjunction 
with the various relays and switchboard instruments, 
and electrically operated, remote-controlled generator- 
field rheostats are found on the second floor gallery. 


GENERATOR Fieitp Excitation EQuIPMENT 


CURRENT FOR EXCITING the fields of the alternating- 
current generating units is furnished by 5 200-kw., 
250 to 350-v. exciters each driven by a 7500-v., 60-cycle, 
3-phase induction motor, the starting controllers of which 
are installed nearby and are operated from the low 
tension switchboard. 

In ease of emergency, exciting current may be ob- 
tained from a 142-cell, 3600-amp.-hr. storage battery 
normally floating on the exciter bus bars. The exciters, 
which deliver their generated energy to an individual 
low-tension switchboard, may be connected to any one 
of 3 sets of buses, so that by segregating the exciters, 
different bus voltages are obtainable, allowing the bat- 
tery to be charged by one set while the others are deliv- 
ering exciting current to the generators. 

This battery, which is located at the southern end of 
the first gallery, consists of 142 Exide cells, arranged 
in 3 rows with each cell supported on 6 glass insulators 
which in turn rest on a plate supported by 4 porcelain 
insulators. 
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Two interesting features of this battery installation 
are the method employed in charging the individual 
cells and the end-cell scheme of control. Extending over 
each row of cells is an auxiliary bus to which is con- 
nected a 5-v., 1000-amp., motor-driven, direct-current 
generator by means of which any individual cell may be 
charged. 

At one end and directly outside of the battery room 
is located an automatic remote-controlled end-cell switch 
by means of which the number of cells connected across 
the exciter bus bars may be varied. An indicator con- 
sisting of an illuminated shutter on the remote-control 
switchboard informs the operator not only of the number 
of cells in series at any time, but also the direction in 
which the end-cell switch may be operating. Thus, 
inereasing the number of cells is indicated by a red 
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MOTOR-DRIVEN BLOWERS FOR 15,000-Kv.A. 
GENERATORS 


Fig. 11. 


light, while a green light indicates a decrease. When 
the number of cells indicated on the shutter has been 
properly connected, this fact is made known by a white 
light. By-turning the switch handle until the number 
of cells desired is indicated on the shutter, the rest of 
the operation is automatically cared for by the end-cell 
switch. 
TRANSFORMER INSTALLATIONS 

IN THE SUB-BASEMENT, below the exciter room, are 
found the transformers. Three of these, each rated at 
2000 ky.a. and stepping the generated voltage up to 
15,000, are employed to feed the substations, while 3 
others of like rating are used for tie-in service between 
this plant and the Waterside Station of the New York 
Edison Co. Each transformer is air-cooled by an indi- 
vidual motor receiving its energy from special windings 
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on the core of the transformer so that as soon as the 
transformer windings are energized the motor will oper- 
ate. The various air ducts are interconnected, so should 
one motor fail the transformer may be cooled by means 
of another blower. 

As a safety precaution, pilot lamps mounted near the 
respective transformers are employed to indicate when 
the windings are energized. 

Power for local motor operation is obtained from 2 
transformers, stepping the current supply down from 
7500 to 440 v., and delivering their energy to the motor 
feed board in the exciter room. Service for lighting is 
furnished by 2 single-phase, T-connected transformers, 
stepping down 7500 to 220-110 v., both sets of secondary 
leads being carried to the lighting feeder board. Volt- 
age regulators are in series with all of the lighting cir- 
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FIG. 12. BOILER FRONTS SHOWING COAL DOWNTAKES, 
STOKERS AND STOKER MOTOR 


cuits, and in order to allow temporary use of polyphase 
motors at different parts of the station both secondary 
circuits from the lighting transformers are carried to 
the various distribution boxes, thus providing a supply 
of 2-phase current. 

Recent additions made to the transformer installa- 
tion of this plant are the new radiator type of trans- 
formers used in connection with the operation of the 
electric locomotives at the local terminal of the New 
York, New Haven & Hartford Railroad. The banks of 
these transformers are each made up of a large unit 
rated at 5500 kv.a. connected in T with a smaller unit 
of 1000 kv.a. rating as the ‘‘teaser.’’ The primary 
side of the bank receives energy at 7500 v., 3 phase. The 
secondary winding of the large transformer steps the 
voltage up to 24,600 v., while the smaller unit of teaser 
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FIG. 13. CINDER CATCHERS 








steps it up to 10,650 v., giving at the receiving end sym- 
metrical 3-phase voltage of 11,500 v. and a single-phase 
voltage of 23,500 v. These transformers, like the others 
at this station, are of the air-blast type and are said to be 
the largest built employing this method of cooling. 





In addition to the regular light and power trans- 
formers is a 30,000-v. testing transformer which receives 
its energy from an induction-motor-driven testing gen- 





FIG. 14. O1L PUMPS, STORAGE TANKS AND FILTER 


erator located in the exciter room and controlled from 
a switchboard on-the third floor. Secondaries from this 
transformer connect with testing stations on the differ- 
ent galleries, there being 2 to 4 stations on each floor. 
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Work of a Steam Engineering 
Department 


By A. A. Straus 


URING the last year, the City of Pittsburgh has 

inaugurated a drastic campaign against the emis- 

sion of black smoke by stacks connected to boilers 
and furnaces. It is gratifying to note that the Du- 
quesne Light Co., from public statement by the chief of 
the City Smoke Department, stands at the head of the 
list of companies who-have been successful in abating 
smoke. Some of our stations were flagrant violators of 
the smoke ordinance when this campaign was started, 
and now all but one of the stations operating within the 
city are practically smokeless, and at this station the 
amount of smoke has been materially decreased and steps 
will be taken to eliminate all smoke. 

Results were accomplished by changing the action 
of grates, building up brick piers in the furnaces, proper 
air distribution in the furnace, increasing the temper- 
atures of furnace operation, adding steam jets, changing 
conditions of coal fired, bringing stokers up to their best 
possible operating conditions, convenient location of 
damper controls for use by the fireman, and last, but 
most important, better work on the part of the fireman 
on account of stricter supervision of the fires by men in 
charge of plants and of the firemen. 

Increased furnace temperatures brought about the 
design of an air-cooled arch to withstand these increased 
temperatures, by Mr. Kelly, of the Harbison-Walker Co., 
and the writer. So far, in operation this arch has shown 
up fine, and we have great hopes for it in the way of 
double to triple life of our former arches, better fur- 
nace conditions, and aid in the elimination of smoke. 

At one of our stations, a new baffle for a boiler has 
been designed, and the height of the stacks increased, 
so that the boiler now easily develops 750 hp. continuous- 
ly on a unit rated at 375 hp., and emits no smoke. The 
increase in capacity of the same units as formerly in- 
stalled is 200 hp. each, and the efficiency of the changed 
unit when operating at the capacity of the units before 
change is from 6 to 8 per cent higher. The battery of 
boilers is the pride of the city smoke inspection depart- 
ment, and is, as far as we can find, the most satisfactory 
setting for smoke elimination, obtaining high efficiency 
and capacity, yet developed for this type of stoker. 

We are now experimenting with a special brick in 
the side and bridge walls of furnaces, at quadruple the 
price of the former brick, to make the work of the fire- 
man easier in cleaning these walls. 

We are starting to rebuild and change settings on all 
the boilers at one of our stations. These boilers will all 
be equipped with the latest model Roney stokers, new 
type walls to minimize air leakage into the boilers. An 
insulating brick will be used in the side walls, for which 
it is claimed that with a temperature of 3000 deg. F. 
inside the furnace, the outside of the wall will feel only 
perceptibly warm to tlie hand. Each boiler will have a 
special cleaning device to keep the outside of the tubes 
clean, special brick will be provided along the fire line 
and bridge wall angles to keep the clinkers from stick- 
ing to the walls, and special air-cooler arches and bridge 
will be installed to increase life and efficiency. 
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Modern Centrifugal Pumps 


THeEtR SELECTION ACCORDING TO EFFICIENCY 


AND CAPACITY. 


HE centrifugal pump is now recognized as a factor 
she in all power plants; but when it comes to the selec- 
tion of the proper pumping installation for a given 
service, it resolves itself into an intricate problem if 
more than one make of pump is being considered. This 
is due mainly to the difference in mechanical details of 
the various apparatus, and more so to the misleading 
representations that are made by salesmen who know 
little about pumps which they are endeavoring to sell. 
To obviate such embarrassing conditions from re- 
curring, the writer made an extensive study of the sub- 
ject involving all phases of the centrifugal pump ques- 
tion, the results being presented below. These are the 
findings of an investigation which covered numerous 
shop tests of 7 makes of centrifugal pumps; the results 
of tests conducted by unbiased engineers, in which sev- 
eral foreign pumps were included; many tests as pub- 
lished in catalogs; 8 sets of guarantees of pump manufac- 
turers, and the efficiencies as recommended by one of the 
leading centrifugal pump experts were also considered. 
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CROSS SECTION OF TURBINE TYPE PUMP 
CROSS SECTION OF VOLUTE TYPE PUMP 


FIG. 1. 
FIG. 2. 


The above included the general line of centrifugals of 
low and high head pattern for both the volute and tur- 
bine types with open and double suction impellers. 

The prototype of the modern centrifugal is traceable 
only several years back when it was demonstrated that if 
properly designed, this type of pump could be used 
against reasonable heads at good working efficiencies. 
Since then, the rapid strides in the development of de- 
sign, and the coincident production of steam turbines 
and high speed electric motors, which are adapted for 
direct connection to this type of pump, have produced 
the modern centrifugal pump. Where reciprocating 
pumps were heretofore used to fulfill a given condition, 
the centrifugal may now be resorted to at a considerable 
saving in first cost, and also in operation. The only 
thing to be avoided in centrifugal pumps, is the very 
small sizes, as it appears that centrifugals give best re- 
sults under moderate and large capacities and the effi- 
ciency becomes quite low when pumping small quantities. 

Generally centrifugal pumps are divided into the 


‘‘volute’’ and ‘‘turbine’’ types. The volute pump is so 


called on account of its spiral form of casing, whereas 
the turbine pump derives its name from its outward 
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appearance and round casing, being apparently similar 
to a water turbine. The main difference between the 2 
pumps is that the turbine types are provided with dif- 
fusion vanes, and the water after leaving the impeller 
must pass through these vanes, thereby converting the 
velocity into pressure without shock, as shown in Fig. 1, 
by the arrows. The volute pump has no diffusion vanes, 
but instead is provided with a whirlpool chamber be- 
tween the impeller and the casing, as shown in Fig. 2. 
Through this chamber the water, as it leaves the im- 
peller, has its energy gradually converted from velocity 
into pressure. 

Centrifugal pumps are also classed as horizontal or 
vertical types according to the position of the shaft, and 
are made with open and enclosed impellers. The enclosed 
impeller volute pumps are usually provided with a 
double water entrance, assuring a hydraulic balance and 
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CENTRIFUGAL PUMP EFFICIENCIES FOR DIFFERENT 
PUMP CAPACITY RATINGS 


FIG. 3. 


a resultant higher working efficiency, as compared with 
the single suction volute pump, and are invariably 
termed ‘‘double-suction’’ pumps, even though there is 
but one connection for a single suction pipe. 

The main considerations in selecting a centrifugal 
pump, depend on the proper understanding and inter- 
pretation of the conditions to be met, so that an impeller 
of suitable proportions will be provided, this being the 
all-important factor. The double suction volute pump, 
which is always provided with a split casing allowing 
access to the inside of the pump for examination or re- 
pairs, should be given preference over a solid shell pump 
as the slight additional cost would more than pay for 
itself, in case of necessary repairs, in the time saved by 
getting at the pump parts. This pump also compares 
favorably with the turbine type, though the latter shows 
a somewhat higher efficiency during its early service; 
but the general average operating efficiency is about 
equal for both types, varying of course with the design 
or constructional details. 
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The diagram marked Fig. 3, gives some of the figures 
included in the author’s study of centrifugal pump per- 
formances as heretofore enumerated, and by an examina- 
tion of the values listed, the discrepancies existing be- 
tween different makes of pumps of the same capacity 
may be clearly seen. The solid line curve is given by 
the writer as an average that the efficiencies of high 
grade centrifugals of the double-suction volute and tur- 
bine types should meet. This comes within the guar- 
anteed efficiencies of several manufacturers and even 
though the values are lower than some of the points 
given, they are still high enough to exclude a poorly 
built and therefore undesirable pump. Attention is 
drawn to the abrupt drop in efficiency for the pumps de- 
signed to deliver small quantities of water, and such 
sizes should be avoided if a reciprocating pump of a sim- 
ilar capacity can be obtained at a higher efficiency, but 
its higher first cost should be justified by the gain in 
efficiency. 


Pump Sizes, CAPACITIES AND EFFICIENCIES 

















Capacities, Gal. per min., at | 
Size of Pump.* | 49 ft. vel. 12 ft. vel. Efficiency. 
| per sec. per sec. 
1” | 25 ate 27% 
11%” 55 pe 35% 
Q" | 98 - 43% 
3” | 990 264 50% 
4” | 392 470 55% 
5” | 612 734 59% 
6” | 881 1058 62% 
8” | 1567 1880 65% 
10” | 2448 2938 67% 
12” | 3525 | «4230 69% 








*Also size of discharge outlet and smallest diameter suction 
inlet. 


Ordinarily, for low heads, a single stage pump hav- 
ing one impeller is used. For the volute, the heads 
against which the machine can be operated vary with the 
manufacture from 50 ft. for the single suction, to 150 ft. 
per stage for the double-suction type, due to the running 
speed and efficiency, but experience has shown that for a 
high grade pump of either the turbine or double-suction 
volute type a maximum allowance of 125 ft. total head 
per stage, is safe. If higher working heads are required 
for any service, a multistage pump should be used, for 
even though a single impeller pump if speeded up, could 
deliver its capacity against 200 ft. total head, this prac- 
tice is certainly not recommended as the resultant periph- 
eral speed would deteriorate the impeller and shorten the 
life of the pump, and the working efficiency would there- 
fore be considerably reduced on account of the addi- 
tional internal losses. A multistage pump is in reality 
several single pumps connected in series but housed in 
one casing. The arrangement is such that the discharge 
of one impeller becomes the suction for the next, so that 
the head is increased in direct proportion to the number 
of stages. 

Centrifugal pumps are rated according to the capac- 
ity in U. S. gallons per minute, corresponding in size to 
the diameter of the discharge outlet as based on a velocity 
of the water from 10 to 12 ft. per sec. The table 


shows the capacity at these velocities and different diam- 
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eters from which a nominal size pump may be selected. 
Some pump manufacturers maintain that the suction 
inlet to a centrifugal pump should be the same as the 
discharge, others recommend a larger size suction con- 
nection, but the minimum suction diameter should never 
be less than the discharge outlet. The efficiency at which 
the pump should operate at its rated capacity is also 
given in the table, this being based on the data previously 
considered. The range of capacities so listed should be 
delivered at the corresponding efficiency; but when a 
pump is offered you which will deliver a greater capacity 
than shown, it has been designed at a higher velocity of 
flow which may cause noisy and faulty operation; if 
under rated somewhat the pump capacity is conserva- 
tively stated. 

For figuring the horsepower required to drive a cen- 
trifugal, the following formula is given, in which the 
brake-horspower or 

gallons per minute * total head in feet 
B.Hp. 





efficiency of pump 40 

By using the efficiencies given in the table, the brake 
horsepower required on the pump shaft for driving 
steam or electric centrifugal pump-units of the double- 
suction volute and turbine types, under any combina- 
tion of capacity and head, may thus be readily com- 
puted. When electric motors are used the brake horse- 
power may be taken as the motor horsepower required if 
to be direct-connected by a coupling to the pump shaft, 
and the nearest standard motor size may be selected. 
But for high speed steam engines or turbines, an allow- 
ance should be made for the difference between the 
brake horsepower and the indicated horsepower rating of 
the motive apparatus. If the pump is to be belted, the 
frictional losses occasioned by this form of drive should 
be added to make up the total size of the power unit. 
In deciding on the number of stages required to meet 
any service, it should be remembered that a single stage 
centrifugal may be taxed for 125 ft., so that for delivery 
heads exceeding this limit, divide the total by 125 to 
determine the stages necessary. 


U. S. Civ, Sekvice CoMMISSION announces an exam- 
ination for assistant irrigation engineer, on Sept. 22,1915, 
to fill vacancies as they may occur in this position at a 
salary ranging from $1000 to $1500 a year, in the Office 
of Public Roads and Rural Engineering, Dept. of Agri- 
culture, for service in the field, duties being to assist irri- 
gation engineers and others in the investigation of various 
subjects connected with irrigation. These subjects will 
embrace methods of preparing land and applying water 
in farm irrigation, measurement and delivery of water, 
irrigation channels and structures, the design, installa- 
tion, and operation of pumping plants, and the customs, 
regulations, and laws relating to irrigation. Four years 
of actual experience in civil engineering or of the study 
of civil engineering at a school or college of recognized 
standing is a prerequisite for consideration. Appli- 
eants must not have reached their fortieth birthday on 
the date of examination, and must submit to the exam- 
iner their photographs, taken within 2 yr. Apply for 
Form 1312, stating the title, Assistant Irrigation Engi- 
neer (Male), to the U. S. Civil Service Commission, 
Washington, D. C. 
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A Study of Boiler Losses" 


Discussion OF Resuuts OBTAINED DuRING 
A Series or Tests. By A. P. Kratz 


HE experiments herein described were undertaken 

to determine the conditions prerequisite for the 

continuous operation of the boilers in the new power 
plant at the University of Illinois, and to permit a de- 
tailed study of the boiler and furnace losses under vary- 
ing conditions of load, depth of fuel bed, and draft. 

No attempt was made to obtain record tests, in every 
case ordinary operating conditions prevailed, with the 
exception of the maintenance of approximately constant 
load on the boiler under test. The boiler was operated 
as one of a battery of 2 512-hp. Babcock & Wilcox boilers 
which delivered steam directly into the mains connected 
with the old plant. The pressure maintained was thus 
governed by conditions prevailing in the system as a 
whole. 
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FIG. 1. 


While a majority of the trials were made with fresh 
coal from the Mission Field Mine No. 3, at Danville, 
Ill., a series was also made using weathered coals from 
mines in Sangamon, Williamson, and Vermilion counties, 
to permit a comparison with the tests previously made, 
and, if possible, to determine the effect of weathering 
upon the steaming qualities of the coal. 

The stokers are of the chain grate type, having an 
active grate surface of 90 sq. ft., and were built by the 
Green Engineering Co. At the time these tests were 
made, each stoker had a flat fire arch 6 ft. long, set 
10 in. above the grates at the front end and 18% in. at 
the back. This arch has since been changed so that at 
the present time it is 15 in. above the grates at the front 
and 33 in. at the back. 

With a few modifications, the methods employed in 
these experiments were those set forth in the A. S. M. E. 
code for conducting boiler trials. 


RELATIONS BETWEEN THICKNESS OF Fire, CAPACITY, AND 
EFFICIENCY 


From the curves, Figs. 2 and 3, it becomes evident 
that the best efficiency under full load conditions was 
obtained with a fire of about 7 or 7% in. in thickness. 
This seems to give a fuel bed resistance such that the 





*Abstract of Bulletin 78 of the Engineering Experiment Station, 
University of Ill. 


normal amount of coal can be burned without excessive 
draft. If a thinner fire than this is used there is a 
greater probability that there will be holes or thin places 
in the fuel bed, forming paths of least resistance through 
which an excessive amount of air passes with a conse- 
quent decrease in efficiency. On the other hand, if the 
thickness of the fire is materially increased, it becomes 
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Thickness of Fire (inches) 
FIG. 2. RELATION BETWEEN THICKNESS OF FIRE AND 
EFFICIENCY OF BOILER, FURNACE AND GRATE 


necessary to use more draft in order to maintain the load. 
The increased draft causes an increase in the air leakage 
through the setting, ete., thus causing the efficiency curve 
to drop. The above discussion is based on the assump- 
tion that there is no more CO formed when using a 
thick fuel bed than with a thin one. The CO was never 
more than 0.24 per cent as a maximum and this value 
was obtained on but 2 tests. For this reason it has been 
disregarded. 

Another explanation of the decrease in efficiency 
when the thickness of fire is increased above 8 in. is 
offered by the fact that the arch is very low, it being 
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FIG. 3. RELATION BETWEEN THICKNESS OF FIRE AND 
EFFICIENCY OF BOILER, FURNACE AND GRATE 

BASED ON ZERO AIR LEAKAGE 


only 10 in. above the grate at the front end. This 
causes an excessive draft loss toward the front and 
makes the combustion poor over that part of the grate, 
thus reducing the effective grate surface. On‘this ac- 
count it was found impossible to obtain loads as high 
as 114 capacity with a fire 914 in. in thickness. That 
part of the 114 load curve to the right of the point 
representing the 8-in. fire has therefore been shown as a 
dotted line and has been made to parallel the full load 


curve. 
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A study of the curves in Figs. 2 and 3 will show 
that for each load there was a well marked thickness 
of fire which gave the best efficiency and that as the 
load decreased this also became less. Thus for 114 load 
the maximum efficiency occurred with 8 to 81-in. fires, 
for full load with 7 to 74% in. and for 34 load with 
about 61% in. It is probable that for 14 load the fire 


Efficiency of Boiler, Furnoce and Grate (%) 


Load (Horse- power) 
FIG. 4. RELATION BETWEEN LOAD AND EFFICIENCY OF 
BOILER, FURNACE AND GRATE 


could be decreased to 5 in. before the efficiency would 
drop materially. This can only be inferred, however, 
from the action at other loads, since no data were taken 
using fires of less than 6 in. 


DrRaFtT 


WHEN analyzed from the standpoint of draft, the 
above condition is to be expected. For each load, or 
rate of combustion, a given amount of air is necessary. 
If the fuel bed is too thick, or dirty, it requires a 
heavy draft, with a consequent increase in air leakage 
through places other than the fire, thus causing a loss 
of efficiency. If it is too thin the draft may be reduced, 
but in this case the air leakage occurs through the fuel 
bed itself with the same result as before. 


Draft (1n. of Woter) 
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Fig. 5. DRAFTS THROUGH Fi@. 6. 


BOILER SETTING 


The curves shown in Fig. 3 have been calculated on 
the assumption that no air leakage occurred. In this 
discussion air leakage has been defined as the air infil- 
tration occurring in that portion of the setting from the 
bridge wall to the breeching and is chargeable against 
the boiler, and not against the furnace. It is believed 


that this efficiency forms a better basis for comparing 
the action of 2 different boilers and furnaces than the 
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over-all efficiency. It was deemed advisable to calculate 
this because after the tests had been completed a place 
was found which permitted some air to leak into the 
second pass. On account of its inaccessible position this 
place had escaped detection from the time the boilers 
were installed. A close watch was kept and precautions 
were taken to prevent the development of leaks during 
the tests, and it was supposed that the setting was as 
tight as possible. With the possible exception of 1 or 
2 tests, the difference between the percentage of CO, 
at the furnace and that at the breeching was not enough 
to arouse suspicion, since the setting was not a plastered 
one, and the ordinary brick setting is susceptible to some 
unavoidable air seepage. A comparison of this set of 
curves with the other efficiency curves indicates that the 
leakage was not sufficient to detract from any of the 
conclusions drawn from the data. 


The curves in Fig. 4 show the relation existing be- 
tween the efficiency of boiler, furnace and grate and 
capacity or load in boiler horsepower. They bring out 
about the same facts as those already discussed. 

On the whole, the over-all efficiencies obtained are not 
surprisingly high. Under normal conditions of load anda 
fire the over-all efficiency averaged about 65 per cent. 
No attempt was made to obtain record tests, so that this 
represents the actual operating efficiency and as such is 
in accord with good practice. The efficiency of the 
furnace and grate was fairly constant for all \oads and 
depths of fuel bed. The loss in efficiency at higher loads 
was due to reduced heat absorption by the boiler. In 
general, the lower boiler efficiencies correspond with the 
high flue gas temperatures. 

The curves in Fig. 5 give the drafts throughout the 
boiler setting. The positions plotted as abscissae refer 
to the draft gage positions indicated in Fig. 1. It may 
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FIG. 7.° RELATION BETWEEN LOAD 
AND DRAFT IN FURNACE 


DRAFT 


be noticed that there is an unexpected drop in the curves 
at positions 4 and 6. At first it was supposed that this 
was due to error either in the gage itself or in the posi- 
tion of the tube. All the gages were then calibrated and 
found to be well within the limits of accuracy. The 
positions of the tubes were also changed, and they were 
moved backward and forward across the channels, with 
the same result each time. On comparing the cross-sec- 
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tional areas of the various passes it was found that the 
area at point 4 was greater than that at point 3. Also 
that the wall forming part of the last pass was corbeled 
so that the area at point 6 was greater than at point 5. 
This peculiarity in the curves, therefore, has been attrib- 
uted to the dynamic effect of the flowing gases. 

The practice of subtracting draft gage readings and 
calling the result the friction loss is incorrect unless 
the area of cross section is the same at both points where 
the readings were taken. If this is not true a correc- 
tion for velocity should be made. 

Three factors determine the amount of draft neces- 
sary. They are the thickness of fire, the amount of 
dust in the coal, and the horsepower developed. The 
914-in. fire invariably required the maximum draft for 
any given load. With the thinner fires sometimes one 
and sometimes another required more draft, depending 
largely upon the amount of dust, and slightly varying 
horsepower ; conditions that seemed to affect the thinner 
fires to-a larger extent than the thicker ones. 
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FIG. 8. RELATION BETWEEN THICKNESS 


OF FIRE AND EXCESS AIR AT FURNACE 


The curves in Fig. 6 show the relation existing be- 
tween the draft loss from the ash-pit to the furnace, and 
the coal burned per square foot of grate surface per 
hour with varying thickness of fire. The amount of 
dust in the coal influences a number of these points to 
some extent. From these curves it is evident that be- 
tween the limits of 24 to 32 lb. per sq. ft. of grate surface 
and with a normal thickness of fire of about 714 in., it 
requires a draft of approximately 0.01 in. of water per 
pound of coal per square foot of grate surface per hour 
to burn Illinois screenings. This figure increases slightly 
at higher rates of combustion. With fires above 8 in. in 
thickness, the draft necessary for the coal to burn at a 
given rate becomes high enough to cause excessive air 
leakage, and it inereases very rapidly with high rates 
of combustion. The same draft required for the combus- 
tion of 38 lb. of coal per square foot per hour with a 
7-in. fire is only sufficient for the combustion of 24 Ib. 
per sq. ft. per hr. with a 914-in. fire. 

The relation between rate of combustion and the 
horsepower developed may be represented by a straight 
line. The fact that the heating values of the coal varied 
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somewhat, and also, that it was impossible to run all 
the tests with the tubes in exactly the same condition 
as regards soot deposits, tends to throw some of the 
points off of the curve. 

Figure 7 gives the draft requirements for a given 
horsepower using different thicknesses of fire. These 
curves necessarily assume the same form as those in Fig. 
6, since the load is a straight line function of the rate 
of combustion. The points do not fall on these curves 
as they do on those of Fig. 6, however, because some 
factors such as soot on the tubes and the variable heating 
value of the coal influence the horsepower developed and 
do not influence the rate of combustion. Also they were 
plotted using draft over the fire instead of the difference 
between this and the draft in the ash pit. 

Excess AIR 

THE CURVES in Fig. 8 give the relations between excess 
air, thickness of fire, and load. There are a number of 
other factors which affect the excess air, and the curves 
shown are at best only approximate. They are influ- 
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FIG. 12. LOSS CAUSED BY CO 


enced by draft econditions, which in turn are somewhat 
dependent upon the dust content of the coal. For in- 
stance, it required practically the same draft to give 
34 load on test No. 9 as it did to give full load on test 
No. 15, due to the fact that on the former the dust con- 
tent was higher than on the latter. This placed point 
9 practically on the full load curve. In tests Nos. 11, 
12, and 14, the dust was high, while in Nos. 10 and 13 
it was normal. Hence more weight was given to the 
latter points in drawing the curves. 

Taking the curve for each load separately it is 
evident that the percentage of excess air decreases to a 
minimum and then increases again as the thickness of fire 
increases. These minimum points correspond very close- 
ly to the maximum ones shown on the efficiency curves in 
Figs. 2 and 3. With thin fires there is a marked ten- 
deney toward the formation of holes in the fuel bed, 
through which an excessive amount of air can pass. Also 
the entire fuel bed is more open and porous, and the 
small channels formed by the voids are shorter. Hence 
the air is not brought into as intimate contact with the 
incandescent surface of the coal as it otherwise would be. 





er @® 646 Ae es 1 oa 


Nm 


Ss = 














September 1, 1915 


When the thickness of the fire is increased the passage 
becomes more tortuous and thus a larger proportion of 
the volume of air passing through the fuel bed comes 
into contact with the surface of the coal. At the same 
time the total area of the incandescent surfaces increases. 
Hence the excess. air decreases. As the depth of fuel 
bed increases, however, the ash, as it forms, interferes 
more with the precess of combustion. At a thickness 
of about 714 in. it appears that the ash begins to protect 
the incandescent surface from the action of the air, thus 
reducing the total area exposed and serving to mitigate 
the effeet gained by the increased turbulence of the air. 
Therefore, increasing the depth of fuel on the grate 
beyond this point results in an increase in the per cent 
of excess air. 

Inspection of the curves in Fig. 8 will show that for 
fires less than 714 in. thick, the excess air increases when 
the load or rate of combustion is increased if a constant 
depth of fuel bed is maintained, while for fires above 
714 in. thick the reverse is true. When the load is made 
greater a larger volume of air is drawn through the fuel 
bed. That part actually coming into contact with the 
fuel also increases, but, in the case of thin fires, not so 
rapidly as the total. Hence in this case the excess air 
will inerease with load. As the fires become thicker the 
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FIG. 9. RELATION BETWEEN EXCESS AIR AND CO, IN GAS 


part coming into contact is a larger proportion of the 
whole and it is not necessary to increase the total volume 
as much in order to obtain a given rate of combustion. 
At about 8 in. the tendency for the ash to choke the fuel 
hed becomes manifest and with fires above this thickness, 
when the draft is made greater, the increased velocity 
of the air tends to sweep the surfaces clean and to per- 
mit better combustion. Hence the percentage of excess 
air is apt to be lower at the higher rates when using 
thick fires. 

The trend of these curves is also influenced somewhat 
by air leakage along the sides and at the back of the 
stoker. This would have had a more marked effect when 
the heavier drafts were used. A study of the per cent 
CO, at the furnace, however, from which the excess air 
was caleulated will prove that this was at no time ex- 
cessive. On all but two of the tests the CO, ran from 8 
to 13 per cent, representing an excess of from 100 to 
25 per cent, and in most cases was about 50 per cent. 

In Fig. 9 the percentage of CO, in the flue gas has 
been plotted against the excess air expressed in per cent. 
Most of the points for this curve were taken from the 
analysis of the gas at the furnace, a few of the analyses 
at the flue being used, however, to establish some of the 
more remote points. 
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_ on the assumption that the gases enter the furnace at 









823 


The theoretical curve shown in Fig. 9 was caleulated 

from the following analysis, which was obtained by 
averaging the analyses for tests 1 to 18 inclusive: 
C = 65.77%, H, = 4.17%, O, = 6.27%, N, = 1.65%, 
S = 4.52%, and Ash 17.62%. On the assumption 
that complete combustion took place, a gas analysis was 
computed for the above coal using 100, 75, 50, and 25 
per cent excess air, the results of which are shown as a 
dotted line in Fig. 9. 

The fact that the curve plotted from the analyses so 
closely parallels the theoretical curve may be taken as 
an indication of the accuracy of the gas analyses made 
on the tests. The explanation for the theoretical curve 
falling above the other lies in the fact that some of the 
carbon in the coal actually used went through the grates, 
some went to form soot and a small amount to form CO. 
This made the carbon actually appearing in the gas per 
pound of coal about 5 per cent lower than that used for 
the theoretical curve. 

An inspection of the curve will show that all of the 
points in the group representing about 35 per cent, or 
the minimum excess air, were obtained from 7-in. fires. 





) 


w 


Loss (Percent of Heat volve of Cool, 


4 


Me 


Wo 0 


70 80 90 O 130 «140 
Excess Air (Percent) 


150 160 170. 00 


FIG. 11. LOSS CAUSED BY EXCESS AIR 
Of those in the 50 per cent excess air group, 4 were ob- 
tained from 6-in., one from 7-in., and one from 8-in. fires. 
This seems to verify the conclusion that a fire approxi- 
mately 7 in. thick is the best to use for this kind of coal. 
Figure 10 was plotted in an attempt to obtain a rela- 
tion between the thickness of the fire and the percentage 
of CO,. The latter seems to have a tendency to reach 
a maximum on the 7-in. fire, from which point it falls 
off rapidly as the thickness of the fire is increased. 
These tests indicate that the air leakage through the 
setting is roughly proportional to the draft over the 
fire, the relations being affected by the variation in the 
pounds of gas per pound of coal, which is in turn in- 
fluenced by a number of factors previously discussed. 
The curves in Figs. 11 and 12 have been caleulated by 
making use of the coal analysis given, which is fairly 
representative of the coals used. From these curves some 
idea may be gained of the relation between the losses 
caused by excess air and CO. Figure 11 has been cal- 
culated for the different flue gas temperatures indicated, 
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75 deg. F., and that the temperature of the flue gas would 
be the same for the different percentages of excess air. 

Assume that under certain operating conditions 11.5 
per cent CO, is being obtained, and that there is no 
trace of CO in the gas. Reference to Fig. 9 will show 
that 40 per cent excess air is being used. Assume that 
the air supply is cut down, and when the per cent of 
CO, becomes 11.9, indicating 35 per cent excess air, a 
trace of CO begins to appear. If the air supply is further 
reduced, so that the per cent of CO, becomes 12.9, 
indicating that only 25 per cent excess air is being used, 
reference to Fig. 11 will show that the loss has been 
cut down from 2.61 per cent when using 35 per cent 
excess air, with the flue gas at 500 deg. F., to 1.88 per 
cent when using 25 per cent excess, with the flue gas at 
the same temperature, giving a difference of 0.73. 

From Fig. 12 the percentage of CO which represents 
a loss equal to 0.73 is 0.19 when 25 per cent excess air 
is being used. Hence, in the case assumed, if 0.19 or 
more of CO appears in the gas when the excess air is 
reduced from 35 per cent to 25 per cent, the gain from 
reducing the air supply is more than offset by the loss 
due to the formation of CO. 

For every furnace and for every coal, therefore, 
there will be well defined limits beyond which the air 
supply cannot be reduced without causing a greater loss 
due to incomplete combustion. Just how much CO is 
permissible for any given coal and installation may be 
determined by plotting a set of curves similar to the 
above, and by finding by experiment at what value of 
CO, a trace of CO begins to appear. 

The relation between loss due to combustible in ash 
and loss due to excess air is influenced by so many 
factors, and the points fall so irregularly in plotting a 
curve that it is impossible to draw any very exact con- 
clusions from it. The general tendency shown by the 
points may be fairly well represented by a straight 
line. This shows that for the chain grate stoker the 
tendency is for the loss due to excess air to increase as 
the combustible in the ash is decreased, and that the sum 
of the losses remains fairly constant at from 12 to 14 
per cent. This means that in order to reduce the carbon 
appearing in the ash it is necessary to increase the air 
supply, which in turn entails a corresponding loss. It 
is probable that the combustible loss, being a visible one, 
will cause more concern than the invisible excess air loss, 
but the above, in some measure, indicates the futility 
of trying to cut down on the former at the expense of the 
latter. Since this conclusion is based entirely upon data 
obtained from a chain grate it is impossible to state 
whether or not it will hold for other types of stokers 
or methods of firing. 


NationaL Gas Eneine Association has voted as 
standard size for catalogs, 314 by 6 in., 334 by 9 in., 6 
by 9 in., and 814 by 11 in. These sizes fit ordinary com- 
mercial envelopes, are convenient for filing in pigeon- 
holes of desks and in standard letter files, and can be 
made from the standard size 25 by 38 paper and its 
subdivisions without waste. 


‘‘TE FIRST STEP on the road to success is to learn 
to do your own thinking. The second is to acquire the 
industry to do your thoughts into things without being 
told.’’ 
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Improved Methods in Station 
Coal Handling 


By T. H. Rearpon 


HAT scarcely any 2 power stations or manufactur- 
i ing establishments can be found that have any such 
thing as uniformity in coal handling methods is a 
fact that cannot escape the attention of the most casual 
observer. 
Every movement that coal undergoes from the time 
that it stands in the gondola ear on the siding or trestle 
until it is delivered to the boiler furnace, entails certain 


items of expense to the power producer, which will vary . 


with the methods employed. 

Commencing with the first movement; i. e., unload- 
ing from the car, whenever practical only gondola dump 
cars should be used and the coal should, as far as pos- 
sible, be dumped into conveyor chutes or coal pockets 
sufficiently high above the ground to admit of subsequent 
handling without having recourse to the obsolete and 
timeworn method of hand shoveling. 

Where stock of coal is carried on hand it will per- 
haps be impossible to act on this suggestion; but where 
thousands of tons of coal are dumped in a pile and 
rehandled by the shovel process every year, it might well 
pay the coal user to observe the methods that are em- 
ployed in gravel banks and arrange for a small steam 
shovel of the portable type that would easily do the 
work of a dozen men and at a greatly reduced cost. No 
sane man would think of having a half dozen teams 
drawing gravel from a gravel bank to some distant point 
for delivery, the material being shoveled on and shoveled 
off wagons by hand. This is exactly what hundreds of 
power producers are doing in coal handling methods in 
different parts of the country. 

Two power shovel scoops are equal to about 2 eu. yd. 
and make a fair load for an ordinary coal wagon unless 
roads are level and in excellent condition, when as many 
as 4 scoops might be handled per wagon. 

Coal is frequently teamed distances of 1 and even 2 
miles to manufacturing establishments which, on account 
of real estate values, water privileges, ete., are remote 
from railroad facilities. 

It is important also that wagons should be of the 
dumping kind, as the matter of shoveling coal from the 
wagon to the ground by hand is something too utterly 
obsolete to be tolerated by any man who is alive to his 
own. interests. 

In this connection it is proper to remark that horse- 
drawn vehicles should be discarded in long distance coal 
hauling and automobile trucks substituted, which not 
only carry much greater loads but make vastly better 
time records. 

There is a whole lot of coal movement in the boiler 
room vicinity by wheelbarrow methods, coal often being 
wheeled a distance of 300 or 400 ft., a practice that is 
extravagantly wasteful of time, to say the least. 

A man so engaged spends fully half of his time 
traveling back and forth, when, if small tram cars hold- 
ing about one ton each were used, a ton of coal could 
be moved as easily and as quickly as a wheelbarrow load 
and with 1/6 the amount of travel. 
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The writer has one particular plant in mind where 
team-drawn coal is delivered directly to the boiler room, 
then hand shoveled from the wagons and thrown through 
a half dozen windows, dumping (even if dump: wagons 
were used) being impracticable. 

This coal could easily be loaded into 2 large trays 
arranged to fit the wagon body, the trays being pro- 
vided with latch bottoms and arranged so that they 
could be lifted bodily from the wagon by a small over- 
head power crane and the coal dumped into the proper 
chute. 


Time and power used in small operations of this 
kind is really trifling in amount, whereas, 30 min. time 
spent in unloading a wagon by hand, this repeated 4 
times per day per man, when figured up for 365 days, 
makes an expense item on the ledger that should engage 
the attention of the thoughtful business man. 

The writer knows of but one power plant within a 
radius of 20 miles where coal is handled by mechanical 
processes from the railroad car in which it arrives to the 
furnace grate on which it is burned. 

Another power plant next to this one in coal handling 
efficiency, dumps the coal from the railroad trestle in 
a pile on the ground, where it is shoveled into tram ears, 
run into the boiler room and there shoveled into mechan- 
ical stokers. The latter plant, while not up to the highest 
mark on coal handling methods, has, however, much 
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refinement that is lacking in the first mentioned plant. 
There is an abundance of flow meters, recording ther- 
mometers, CO, recording apparatus, ete. 

There is more to be accomplished in the efficient 
handling of coal than there is in any one other matter 
connected with the power plant. It is something that is 
sadly neglected and power producers cannot spend time 
to better advantage than in investigating the methods 
that are employed in different plants, together with the 
cost incident thereto and then selecting the method which 
they feel best suits their particular conditions and 
which invariably will be a compromise between the best 
and the worst. 

A consideration of this subject involves every opera- 
tion from unloading from the car to placing the coal on 
the grates and the cost in each item of such expense 
should be carefully ascertained, and where 2 different 
methods are employed the cost of one method should be 
compared with the cost of another method. In unload- 
ing coal from cars, when practicable, it should be so 
arranged that laborers are paid so much per ton for 
unloading. This not only insures prompt service, elim- 
inates the difference between the diligent worker and the 
poor worker; but it has the further effect that cars are 
promptly released and the railroad company does not: 
have the opportunity to present demurrage bills for the 
detention of loaded cars. 


Boiler Feed Water-III 


Non-IncrustiInG Sonuips; THER Er- 


FECTS AND CURE. 


ON-inerusting solids are those impurities which 

are highly soluble in water. A water may be 

crystal clear, and at the same time be highly 
charged with non-incrusting solids. Sodium and potas- 
sium are so nearly alike in their effect that we will call 
them sodas. 

Take the chart which you have started and place a 
bracket after the division Non-incrusting solids and 
write, Sodium and Potassium Salts, Highly Soluble. 
Then underneath; Sulphate, Carbonate, Chloride and 
Nitrate. Sodium sulphate (Glaubers salts) is very sol- 
uble. One hundred pounds of water at 100 deg. F. will 
dissolve 48 lb. Sodium carbonate is (technically) the 
bicarbonate (saleratus) when found in a water. One 
hundred pounds of water at 100 deg. F. will dissolve 
1214 lb. Sodium chloride (common salt); 100 lb. of 
water will dissolve 3614 lb. at 32 deg. F. Salt, unlike 
the 2 other forms of soda, is but slightly more soluble in 
warm than in cold water. Sodium nitrate; 100 lb. of 
water at 100 deg. F. will dissolve 110 lb. A little chem- 
istry now will help a great deal. Sodium sulphate is a 
compound of sodium and sulphuric acid. Sodium ear- 
bonate is soda and earbonie acid. Sodium chloride is 
soda and chlorine. Sodium nitrate is soda and nitric 
acid. 

Generally, in the combination of an alkalai and an 
acid, nature’s effort is to form a stable combination. A 
stable combination is one that is hard to break up into 
the original elements or bases. An unstable compound 
will break up into the original elements readily. 





By F. F. Vater 


Sodium and sulphurie acid as sodium sulphate, is a 
stable compound or, as generally expressed, a stable salt. 
Sodium and chlorine are also stable. In either case, 
they must be heated to inecandescence in order to break 
them up or separate them. Sodium and earbonie acid 
as bicarbonate of soda is also stable. Sodium and nitric 
acid as sodium nitrate is not as stable as the above named 
salts, but boiler temperatures are not sufficiently high to 
break them up. 

Stability, here, refers to its presence in boiler water. 
Any of the stable salts can be broken up by the use of 
acids, except barium sulphate. 

When an unstable salt is present in boiler water, the 
temperature of the water due to the steam pressure will 
cause a separation, releasing the acid. 

Whenever I refer to the carbonate content of a water, 
it always means the bicarbonate. 

Carbonate of lime is marble, and is not soluble to 
any great extent in water. It requires the presence of 
another molecule of carbonic acid to make it soluble. 

When reference is made to substances used as re- 
agents in bettering the quality of a water and the word 
carbonate is used, it does not mean the bicarbonate. For 
instance, soda ash is sodium carbonate. Sodium bicar- 
bonate is saleratus, and is not used in treating water 
because it costs more per pound and will not do any 
more work. 

If, then, the bicarbonate of lime or magnesia is in the 
water, the excess carbonic acid will separate from them, 
leaving the monocarbonate in the water and the ear- 
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bonic acid will be free. It is generally considered that 
carbonic acid will not pit or corrode steel in a boiler, but 
this is wrong. 

Being released from the lime and magnesia at boiler 
temperature, it will attack thé metal. In fact, it is very 
active at a temperature of 240 deg. F. It combines with 
the iron as iron carbonate, which is soluble and goes into 
solution in the water. 

You often find tubes and plates in boilers, when 
closed heaters are used, pitted, and from no other cause. 
{n the elesed heater, there is no chance for its escape (if 
it is in the water), but it passes into the boiler, becoming 
active as its temperature rises. 

Stable salts will do no corrosive damage in a boiler 
as the acids remain in combination with the alkali, 
leaving them inert. Sodium sulphate will remain in the 
water. No acid being released, there can be no pitting or 
corrosion. 

Sodium chloride also is stable, and no pitting or 
corrosion will follow the use of a water containing this 
impurity. The opinion is often met that salt is corrosive, 
but this is a mistake. It is absolutely inert, so far as 
pitting is concerned. This opinion, no. doubt, arises 
from the fact that pitting and corrosion have given 
trouble when water containing salt has been used. 
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attacking the plates, tubes, or anything made of iron or 
steel. An analysis, therefore, given in the probable com- 
binations may be right or it may be wrong. Sodium 
chloride, if the combination is a perfect one, is abso- 
lutely inert and will not cause pitting or corrosion. 

Where it is necessary to use water for boiler feed 
which contains salt in a quantity in excess of 4 or 5 
grains per gallon, the use of a small quantity of soda 
ash to absorb any chlorine which may have been com- 
bined with magnesia or lime will prevent any trouble. 
The chlorine will combine with the soda, forming more 
sodium chloride in perfect combination. 

Nitrate of soda is rarely found in boiler feed water. 
It may exist in a small quantity or it may have traces 
about 0.2 of a grain per gallon, in which quantity you 
need not worry if it is present. Its presence is positive 
evidence of sewage contamination. 

The general effect of the soluble salts is to increase 
density, causing foaming, tube loss, burned plates, in- 
creased blowing down, lower evaporative efficiency, mean- 
ing waste of coal. 

There is no chemical method commercially applicable 
by which they can be removed from a water. The only 
certain cure, and this must be used if they are present 
in quantity, is to distill your water. 
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CONTINUATION OF FEED WATER CHART 


This is because of a lack of information as to what 
an analysis of a water really is. A chemist can deter- 
mine accurately the iron and alumina, silica, lime, mag- 
nesia, sulphurie acid, chlorine, nitric acid, in fact all 
the bases except soda, which is determined by difference. 

Basing his eenclusions upon the fact that in chemis- 
try, nature is always seeking for a stable form for the 
elements, he figures his acids to the bases in the most 
stable combinations. First, the chlorine will be satisfied 
with the soda. If there is not enough soda, magnesia will 
be satisfied. If there is not enough soda and magnesia 
to absorb all the chlorine, it will be figured to lime. The 
same with sulphuric acid. Soda, if there is any of it, will 
first be satisfied. 

If there is not enough soda left after satisfying the 
chlorine to absorb all the sulphurie acid, it is figured to 
lime and magnesia. 

Under this method, all of the chlorine may not have 
been combined with the soda. Some may have gone to 


magnesia or lime, and as chloride of lime or magnesia 
are unstable salts, they would break up at the temper- 
ature in the boiler, 
bining with 


releasing the chlorine, which, com- 


the water, will form hydrochloric acid, 


If your plant is surface condensing so that condensa- 
tion forms the major portion of your boiler supply, they 
can be handled without much trouble. This is the only 
condition justifying the use of a surface condenser. 
They were first used in seagoing vessels simply because 
they could not use sea water as a boiler feed. 

The land plants adopted them until it has necome a 
fashion, but unless you have a water high in nonincrust- 
ing salts, their expense is much greater than a jet con- 
denser. The cost of operation is much higher because 
you have so much more water to pump. The cost of 
maintenance is high and they always leak. In many 
instances, the tube nae is more than equal to the 
make up water. 

As a general engineering proposition, the jet con- 
densing, water softening plant is better in every way 
than a surface condensing installation. You can’t pre- 
vent turbining tubes in boilers supplying steam to sur- 
face condensing prime movers and in the late installa- 
tions, softeners are being installed on the makeup water 
to overcome this difficulty. This again increases the in- 
vestment over that of the jet condensing softened water 
installations. 
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I have always believed that the best engineering 
consisted in ‘‘first get the result.’’ Second, get it with 
as little capital investment as possible. 

If the soluble salts are present in small quantity only, 
blowing down boilers will partially overcome the troubles 
they cause. 

A pertinent question here is, what is large and what 
is small quantity? I can answer this as far as these 
salts alone are concerned, but when it comes to the fre- 
quency with which you have to blow down, the question 
of how much suspended matter and how much incrusting 


solids your water contains, becomes important as well 


as the nonincrustants, as they all mean density. 

Therefore, to say how much of these nonincrustants 
alone you can stand, would simply confuse, and after 
we have taken up the incrusting solids and know what 
our total density is going to be, I will give you what is 
considered good practice and as well, a means of know- 
ing by caleulation when and how often you should blow 
down. 

The most difficult impurity you have to contend with 
is the noninerusting solids. Everything may be moving 
along all right. A tube will let go; you cut it out and 
find it free from scale and probably blame the tube. It 
doesn’t make any difference whether that tube was lap 
welded or seamless drawn, as far as letting go is con- 
eerned. Your density had increased until the steam 
bubble split the circulation and overheat was the only 
possible result. 

We can now bring our chart up to our subject matter. 

You have divided your soda salts into sulphate, car- 
bonate, chloride and nitrate. Write after sulphate, 
stable; after carbonate, stable; after chloride, stable; 
after nitrate, stable. Reverse bracket now and write, 
general effect. Bracket these words and write, Increases 
Density ; causes, foaming, tube loss, burned plates, in- 
creased blowing down, lower evaporative efficiency. 

Note here that the effect differs from the effect of 
suspended matter in that it does not form sludge. The 
reason is plain: if water will dissolve sodium sulphate 
as 1 to 0.48, there would be in solution in 1 gal., 0.48 of 
58,331, or 27,198.88 grains. Of sodium bicarbonate, the 
solubility is 44, which means 7291 grains per gallon; 
of sodium chloride or salt, 0.365 or 21,290 grains per 
gallon. You ean figure your nitrate the same way; 
but it is not necessary, as such a water does not exist. 

What the solubility of these salts is when they are 
combined in a water has never been worked out so far as 
I know; but it does not enter into the case because you 
could not hold a water in a boiler with a concentration 
of 300 grains per gallon, let alone 7000 to 27,000; while, 
under some conditions, there might be a small precipitate 
of soda, it would not be in quantity sufficient to form 
an appreciable sludge. Again, if it did precipitate, its 
specific gravity is low and it would remain in circulation. 

Reverse bracket now and write, Cure. Bracket this 
word and say, if present in quantity, distill the water. 
There is no commercial chemical process for their re- 
moval. If present in small quantity only, their effect 
can be partially overcome by blowing down. 

Under General Effect opposite Sodium and Potassium 
Salts, write, Corrosive Effect. Bracket this and write, 
Sulphate, Carbonate, Chloride, Nitrate, and after sul- 
phate write, inert; after carbonate, inert; after chloride, 
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possibly severe; after nitrate, inert; after carbonate, 
chloride and nitrate following the words inert, possibly 
severe and inert, write, cure opposite chloride and say 
Feed Soda Ash. Feed it, however, to take care of that 
chlorine which is not combined with soda. 

Soda ash will absorb the chlorine which may have 
been combined with other salts than soda. 

Our chart now begins to look as if it would be of 
some use. (To be continued.) 


Silica-Graphite Paint for Steam 
Boiler Drums 


HE accompanying photographic reproduction is 
neither a head-on view of a tunnel train nor 
Diogenes searching a gas or water main. A pho- 

tograph of the interior of a steam boiler drum is some- 
thing out of the ordinary. The editor of a technical 
trade journal, devoted to the subject of boiler making, 
recently admitted that he had never seen such a photo- 
graph and doubted if one could be taken. The repro- 
duction, though of more than usual interest on this 
account, is of greater interest to the engineer in the 
power plant where pitted boilers and scale form a com- 





CONDITION OF BOILER DRUM PAINTED WITH SILICA GRAPHITE 


mon enemy against boiler efficiency. The reproduction 
shows the excellent condition of a drum painted with 
silica-graphite paint every 10 months. The only other 
care or treatment given to this drum for a period equal 
to 5 months and 19 days of continuous use was 11% pt. 
of flake boiler graphite, fed every 10 hr. The most 
remarkable fact in connection with the opening of this 
boiler was, as indicated in the reproduction, the thin 
coating or layer of dust. Seale was neither visibly nor 
physically in evidence and a few brush strokes sufficed 
to restore the drum to a most satisfactory condition. 
At the plant where this photograph was taken a care- 
ful record is kept of the performances of materials and 
supplies used to reduce operation costs—From the 
August issue of Graphite. 
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Brush Troubles* 


Some DIFFICULTIES ENCOUNTERED IN THE OPERA- 
TION OF CARBON BRUSHES ON DiRECT-CURRENT GEN- 
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causes and effects of troubles encountered in the oper- 

ation of motors and generators that the operator will 
be better able to use his brushes to the best advantage. 

The characteristics of carbon brushes which most 
commonly affect the operation are resistance, hardness, 
abrasiveness, coefficient of friction, contact voltage drop 
and heat conductivity. None of these terms needs ex- 
planation, but the writer wishes to emphasize the im- 
portance of not confusing hardness with abrasiveness. 
By abrasiveness we mean the scouring or cutting action 
of the brush. Hardness of carbon brushes can best be 
determined by the use of ascleroscope, an instrument 


a IS the purpose of this paper so to discuss the 


























FIG. 1. MUCH COMMUTATOR TROUBLE IS DUE TO UNEQUAL 


AIR GAPS 


used to determine the hardness of steel and other metals. 
Relative hardness may be judged by cutting the brush 
with a pocket knife or by marking with it on paper, or it 
more accuracy is desired by the layman, a set of pencils 
from 2 B to 8 H will be a great aid, as a pencil softer 
than the brush will mark it and one harder will scratch 
it. The hardest brush with which the writer is familiar 
has no abrasive action, while one of the softest brushes 
has a decided abrasive action. 

In this paper the brush troubles will be divided into 
5 elasses depending on the location of the cause of 
trouble, (1) field, (2) armature, (3) commutator, in- 
eluding brush rigging, (4) external electrical, and (5) 
external mechanical. 





*From a paper read before the A. I. E, E. 
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FreLD TROUBLES 


AS THE FIELD coils are connected in series or series 
parallel, a partial short cireuit may oceur in one coil 
without materially affecting the heating of the coil. This 
will usually be attended with severe sparking at one or 2 
studs, although in a wave-wound machine the commuta- 
tion may be little affected. This trouble can best be 
located by the voltage drop across each coil, with a con- 
stant current through the coils. Similar trouble may be 
caused by an error in rewinding a field coil. On some 
machines the shunt fields are connected with 2 or 3 fields 
in series and 2 or more of these groups in parallel: A 
partial short circuit in one coil will then affect the entire 
group, electrically unbalance the machine, and cause 
heavy short-circuit currents. 

In a cumulative compound machine, one series field 
may be reversed accidentally with the result that as the 
load inereases sparking will occur usually at the 2 ad- 
jacent studs; or the entire series fields by mistake may 
be connected to oppose the shunt field which will result 
in blackening of the commutator, and severe sparking 
under heavy loads. The best way to detect this trouble 
is to excite separately the shunt field and the series field, 
being sure that the current flows in the same direction 
as when the machine is in operation. The polarity of 
each pole should be tested with a compass and should 
reverse as the compass is passed from one pole to the 
next. Further, the polarity of each pole should be the 
same when either field is excited. In a generator the 
voltage will decrease and in a motor the speed will in- 
crease as the load increases. 

Unequal air gaps are responsible for a great deal of 
commutation trouble. If one pole face is nearer the 
armature the flux across the gap is greater and a higher 
voltage will be developed in the coils under that pole. 
This may result in heavy short-circuit currents between 
the studs adjacent to that pole and other studs of the 
same polarity. Figure 1 shows such a condition due to 
worn bearings which allow the armature to run nearer 
the lower pole pieces. In machines with cast frames, 
blow holes may be present, and may be large enough 
greatly to increase the reluctance of the magnetic cir- 
cuit and cause a lower voltage to be developed in one 
section of the armature with resultant short-circuit 


eurrents. 
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ARMATURE 


AN OPEN CIRCUIT in an armature coil causes the most 
vicious form of sparking, Wich is always accompanied 
by severe pitting of the migg between the commutator 
bars connected to this coil .and the adjacent coil. The 
usual method is to connect. an incandescent lamp in a 
circuit, and with 2 pointed terminals make a bar to 
bar,test on the commutator; the open circuit is shown 
when the lamp does not light. Similar sparking in a less 
degree may be caused by a high-resistance connection 
between the end of a coil and the commutator riser. 
This can be detected by passing a current through the 
armature and taking voltage drop between adjacent bars, 
as the voltage will be higher than normal when the poor 
connection is in the circuit measured. 

The demagnetizing and cross-magnetizing actions of 
an armature have serious effects on the commutation of 
many machines. To get good commutation in a non- 
interpole machine, the brushes usually must be set ahead 
of the mechanical neutral on a generator and back of 
the mechanical neutral on a motor. Figure 2 shows a 
sketch of a generator in which the brushes have been 
shifted ahead of the mechanical neutral 10 deg. The 
section between a and b and a’ and b’ acts as an electro- 
magnet with poles at N” and 8” opposing the field mag- 
netization. This is the demagnetizing action. The sec- 
tion b, a’ and a, b’ acts as an electromagnet with poles 
at N’ and S’. This is the cross-magnetizing action of the 
armature and it tends to increase the magnetism of the 
right-hand side of N pole of Fig. 2 and the left-hand 
side of S pole, and tends to decrease the magnetism of 
the left-hand side of N pole and the right-hand side of 
S pole. 

If the brushes are shifted far to obtain good com- 
mutation, and if, at the same time, the magnetization of 
the pole piece is not well above the knee of the satura- 
tion curve, the demagnetizing effect of the armature may 
seriously reduce the voltage of a generator or increase 
the speed of a motor. On the other hand, the cross 
magnetizing effect may be sufficient, if the brushes are 
not shifted to the electrical neutral, to place the coils 
undergoing commutation in a heavy field, with resultant 
heavy short-circuit currents, severe sparking at the 
brushes and all the attendant evils. The remedy is to 
widen the neutral field by filing away the edges of the 
pole pieces. The object of interpole windings is to 
counterbalance armature cross magnetizing action and 
thus maintain the electrical neutral at the mechanical 

neutral under all conditions of load. In this case there 
is no demagnetizing action of the armature current, as 
this occurs only when the brushes are shifted from the 
mechanical neutral. 
CoMMUTATOR 


COMMUTATOR BRUSH TROUBLES are numerous, and 
often difficult to identify. One of the most troublesome 
problems with noninterpole generators or motors which 
do not operate at constant load is the difficulty of find- 
ing a point at which the brushes will operate at all loads 
without injurious sparking. This is due to the cross- 
magnetizing action described in the preceding para- 
graph. The brushes are usually set according to the 
judgment of the operator. 
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Spring tension, or the pressure with which the brush- 
es bear on the commutator, seldom receives proper atten- 
tion except in large central stations or mills, and even 
there it is often neglected. The most economical pres- 
sure is the lowest consistent with a low contact loss, a 
clean commutator and freedom from sparking, glowing 
or pitting of the brushes. It is seldom advisable to use 
a pressure less than 114 lb. per sq. in. of cross section. 
The writer recommends on stationary machines a pres- 
sure of from 2 to 4 lb. per sq. in., depending on local 
conditions and the grade of brush. He recommends 
from 4 to 8 lb per sq. in. for crane motors, haulage 
motors, railway motors and similar machines. On sta- 
tionary motors he has found pressure as low as 14 lb. 
per sq. in., and as high as 15 lb. per sq. in. 

Brush spacing is important but usually neglected. 
In Fig. 3, the studs are equally spaced and the dotted 
lines show the correct brush position; but due to the 
brush holders on arm A being rotated too far in one 
direction and on arm C too far in the opposite direction, 








FIG.2 











FIG. 2. BRUSHES SHIFTED AHEAD OF MECHANICAL NEUTRAL 
10 DEG. 

UNEQUAL SPACING OF BRUSHES RESULTS IN 

UNEQUAL DISTRIBUTION OF VOLTAGE 


_ Fig. 3. 


the voltage generated in section A B C is different than 
in A F E or C D E and this will result in short-cireuit 
eurrents between A, E and C, high enough to neutralize 
the unequal voltage. 

From the time a commutator bar touches one edge 
of a brush until it leaves the opposite edge, the current 
in the coil undergoing commutation should fall from 
full load to zero and rise in the opposite direction to 
full load. If the current in the coil is more or less 
than that value the final adjustment comes as a sudden 
rush of current as the bar leaves the brush. 

In many machines the time of commutation is less 
than 0.001 see. The brushes should therefore be shifted 
to a point where the coils undergoing commutation are 
in a field strong enough to make this change. As the 
cross magnetizing action of the armature tends to shift 
the field in the wrong direction to accomplish this, the 
brushes must be shifted farther than if the cross-mag- 
netism were not present. If brushes are too thin, suffi- 
cient time is not allowed for commutation, and if they 
sre too thick the coil may over-commutate. In any case, 
if there is a difference between the correct and actual 
values of the current in the coil there will be an induc- 
tive kick when the bar leaves the brush. If the induc- 
tance of the coil is high or the difference in current 
great, more or less severe sparking may result. Many 
eases of sparking have been cured by reducing the thick- 
ness of the brush. 
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A similar condition sometimes arises when the brush 
studs or brush holders are not parallel to the commu- 
tator bars. The short-circuit current in this case pass- 
es from one brush through the stud to another brush 
and thence through the coil. Such trouble is often 
found on some old machines still in service, on which 
the brush holders and brushes change position as the 
brushes wear away. 

If there is not sufficient clearance between a brush 
and its holder or if foreign matter becomes lodged in 
the holder the brush will not move freely and may make 
poor contact and result in blackening of commutator, 
sparking, heating and other evils. 

On the other hand, if there is too much clearance and 
the brushes are not equipped with shunts, the current 
may pass from the brush to the brush holder through 
a small are and cause undue wear of the holders. On 
machines which have been in service a long time, much 
trouble frequently arises from worn holders. Brushes in 
worn holders are also more inclined to chatter and chip. 

There are many types of brush shunts or pigtails 
on the market; some have a relatively high resistance 
when manufactured, while others become loose, due to 
heating or vibration, and. cause a large proportion of 
the current to pass from the brush directly to the 
holder. A poor connection between the terminal and 
the stud may have the same effect. 

Sometimes the hammer which bears on the brush 
becomes bent and does not bear evenly or radially on 
the brush. This may cause such a side push or twist 
that the brush will not move freely in the holder, and 
may cause sparking, burning and the attendant evils. 

Brushes are sometimes ordered longer than standard 
with a view to securing a longer life, but the spring will 
usually give a side push and cause trouble, which will 
shorten the life of the brushes and perhaps damage the 
commutator. 

Noise of carbon brushes is due to a mechanical vibra- 
tion called chattering. If due to the friction of the 
brush on the commutator, the noise may have various 
pitches. The remedy is a change in spring tension, 
angle of operation or grade of brush, although relief 
may be obtained by lubrication of the commutator at 
intervals. If the noise is due to high mica or wide 
slots in a slotted commutator, the pitch of the sound will 
correspond to the number of bars passing under the 
brush per second. If the trouble is high mica, the 
remedy is the removal of the cause of the high mica, or 
the use of a more abrasive brush, or undereutting the 
mica. If the noise is caused by slots it may be neces- 
sary to change the spring tension, angle of operation. 
or grade of brush as lubrication is not advisable on a 
slotted commutator. 

The causes of short-circuit currents have been men- 
tioned under other heads in this paper and are, briefly: 
operation of brush at wrong commutation point, incor- 
rect brush spacing, brushes spanning too many bars, 
brushes not parallel with commutator bars, field trouble, 
ineluding unequal air gaps, and to these might be added 
brushes with too low contact drop. Short-circuit cur- 
rents represent a low power .loss but are serious in 
their effects on operation. They may produce excessive 





830 


heating, sparking, high mica, blackening of commutator, 
burning away of commutator, flat spots, pitting or 
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honeycombing of brush faces, picking up copper by 
brushes and short life of brushes. The remedy is to find 
and remove the cause, not always an easy thing to do. 

Pitting or honeyeombing of brush faces is nearly 
always caused by short-circuit currents or a low brush 
pressure but occasionally it is due to insufficient carry- 
ing capacity of the brushes. It can generally be deter- 
mined from the appearance-of the brush face whether 
the pitting is caused by low pressure or short-circuit 
currents; in 95 per cent of the cases it is the latter. 
Many eases of pitting may be corrected by reducing 
the thickness of the brushes, but it is better practice to 
look for some other cause first, as already described. 

A loose commutator bar may be flush with other bars 
when the machine is stationary, but may be thrown out 
slightly when running, due to centrifugal foree. This 
will lift the brush, and will burn one or more bars just 
ahead of the high bar, depending on the number which 
the brush spans, and further, will burn some of the bars 
back of the high bar depending largely on the speed of 
the machine and the brush pressure. Its presence can 
often be detected by the knocking sound of the bar hit- 
ting a brush once every revolution. 

Commutator bolts should be tightened a few months 
after the machine has been placed in service. In repair. 
ing commutators and sometimes in manufacturing them, 
commutator bars of different hardness are used and on2 
bar may wear faster than another, causing a flat spot 
or a high bar. 

Necessarily, many of the troubles overlap and some 
causes for high mica have been given previously in this 
paper. They are, mainly, some form of sparking which 
burns away the commutator bars, leaving the mica to 
project. If the cause cannot be located and removed, 
it is necessary to undereut the mica or use a more 
abrasive brush. The former is preferable, as the life of 
the commutator and brushes will be longer. When the 
mica once becomes high, it holds the brush from the 
bars, causes more burning, and the commutator rapidly 
becomes worse. 

Blackening of a commutator may be caused by spark- 
ing, the use of too much lubricant or by the character of 
the brush. Blackening will sometimes occur on every 
other bar or every third bar, corresponding to the num- 
ber of coils per slot and may often be shifted to another 
set of bars by shifting the location of the brushes. This 
seems to be due to a magnetic kick in the coil, under- 
going commutation when the armature tooth next to the 
coil suddenly leaves the field. The remedy is to have 
the neutral field wide enough to permit the tooth to leave 
the strong field before the commutator bar comes under 
the brush. 

Flat spots consist of a few bars between which the 
mica is high. They may be started by the commutator 
not running true, soft bars, difference in hardness of 
mica, surges of current or any sparking which occurs 
once every revolution. When a flat spot starts it may 
soon develop other flat spots, equidistant about the com- 
mutator, one for every pair of poles. This is probably 
explained by the fact that when the flat spot reaches a 
brush the current through that brush is greatly reduced. 
This throws the extra load on the other studs of the 
same polarity and may produce a spark at each of the 
studs. Unless given prompt attention, the spots may 
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gradually spread until high mica is present over the 


entire commutator. The cause for the flat spots should 
be located and removed if possible. 

The best practice in commutator slotting consists 
in undercutting the mica about 3/64 in. below the sur- 
face of the commutator. It is of extreme importance 
that great care be exercised in slotting a commutator 
to see that all the slots are free from strips or particles 
of mica flush with the commutator. It is not advisable 
to use lubricant or artificially lubricated brushes on a 
slotted commutator as the lubricant may get into the 
slots, collect dirt and cause short circuits between bars. 
On slow-speed machines where the peripheral speed is 
not sufficient to throw out particles of dirt, the com- 
mutator slots should be blown out or scraped out at 
regular intervals. On a slotted commutator a brush 
with no abrasive action may be used and will result in 
long life of commutator and brushes. A non-abrasive 
brush or a self-lubricating brush does not necessarily 
mean a soft brush. 

Heating of the commutator on a machine may be 
caused by any form of sparking, short-circuit currents, 
friction of brushes, high brush pressure, too low brush 
pressure causing high contact loss, dirty commutator, 
overloads, too small commutator, resistance of windings, 
loose connections, eddy currents and hysteresis. As the 
ultimate capacity of a machine depends on allowable 
temperature rise it is important to prevent heating 
wherever possible. 

Rapid wear of commutator may be due to abrasion 
by the brushes, presence of gritty dust, or any form 
of sparking. 

Short life of brushes may be due to sparking, glow- 
ing, or mechanical wear caused by high brush pressure, 
dirt, high mica or a rough commutator. 


OuTsIDE ELECTRICAL CAUSES 


OUTSIDE ELECTRICAL CAUSES of commutation trouble 
may be briefly stated as overloads, line surges, and cross 
currents between 2 or more machines running in parallel. 
Where the angular speed of a reciprocating engine 
varies greatly, surges may occur, due to a slight reduc- 
tion in speed of motors on the circuit when the voltage 
is low and a consequent rush of current when the 
voltage reaches its maximum. It may be impossible 
to locate surges or cross currents without the use of an 
oscillograph. 
OvuTsipDE MECHANICAL CAUSES 


IF AN ARMATURE is mechanically unbalanced, severe 
vibration may occur, especially if run at high speed. 
This may produce flat spots, unbalanced electrical con- 
ditions, loosening of commutator bars and other serious 
troubles. 

If the machine is on unstable foundations, similar 
troubles may be experienced, due to vibration of the 
entire machine. In this class may be placed crane motors 
and similar machines which are, however, usually de- 
signed with this factor in view. 

Poor belt lacing or uneven gears may produce a 
vibration or strain with the same results. 

The pound of a reciprocating engine direct-connected 
to a generator sometimes causes such a serious vibration 
that the brushes are thrown slightly from the commu- 
tator, causing sparking and flat spots. 
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Power Plant Troubles 


GREAT INCONVENIENCES CAUSED BY INSIG- 
NIFICANT TROUBLES. By H. A. JAHNKE 


NE year ago last spring, the ground detector on 

the switchboard indizated a bad ground on one 

of the circuits leading into the factory. Upon 
close examination of the entire electrical distribution 
system, nothing was found which could possibly cause 
this ground which, after a period of a few weeks, disap- 
peared as mysteriously as it had appeared. 

Last spring, however, the same thing occurred and 
I decided to investigate and run down this trouble if 
such a thing was at all possible. After carefully ob- 
serving the behavior of this particular grounded circuit, 
I found that the ground was intermittent and not con- 
tinuous, as I had presumed. 

By carefully noting what motors were in operation 
when the ground was on, and those not in operation at 
that time, I found the cause of this trouble to be in a 
motor located in a shed and resting upon a concrete 
foundation. Further examination revealed the fact that 
the melting snow around the outside of the shed had 
settled around the foundation base, causing the entire 
foundation to become water soaked with the attending 
consequences. The trouble seemed to be greatest when- 
ever the motor had been shut down for a few days. 


Diverting the melting snow and spring rains away 
from the foundation eliminated all further trouble. 

Another peculiar incident was recently experienced 
by the writer. A motor which was direct connected to 
a line of shafting refused to start. It would move about 
a quarter turn and then stop. Both motor and con- 
troller were carefully examined; but nothing wrong 
could be found, and the situation became quite perplex- 
ing until someone attempted to turn the line shafting by 
hand, a thing which ordinarily could be quite easily 
done. Now it could be moved no further than the 
motor had moved it. Looking along the shafting we 
found that the millwright who, the night before, had 
been doing some repair work, had neglected to remove a 
heavy plank which he had placed between the spokes of 
one of the pulleys from one timber to another upon 
which the shaft bearings are placed. 

In another instance, trouble was encountered with a 
circuit supplying an outside crane with current. The 
leads to this crane were carried from the power house 
switchboard through underground tile conduits to the 
crane, and when installing the system these conduits 
were laid under the wooden foundation of a building 
wall. This wooden foundation was in time removed and 
a stone foundation substituted. Nothing, however, was 
thought of the conduits until about a year thereafter, 
when one day the crane operator reported the crane cir- 
cuit dead. After an investigation brought nothing to 
light, it was decided to draw the cables out of this con- 
duit and examine them carefully. As soon as the first 
cable was brought out, the trouble was discovered. The 
new stone foundation had evidently settled and with the 
tile conduit directly thereunder had caused this to settle 
also, to such an extent that so great a strain was placed 
on the eable contained therein that it was caused to 
snap and thereby open the circuit. 
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Foundation Anchor Bolts for Machinery--III 


PocKETS AND ANCHOR PLATES. 


ITERE anchor bolts are removable, a pocket must 
W.. provided under the lower end of the bolt and 

anchor plate so that the lower end of the anchor 
bolt can be inserted through the anchor plate and nut, 
from the top of the foundation, as shown in Fig. 1. An 
anchor plate pocket is then merely a hollow cavity in a 
foundation, to accommodate the lower end of an anchor 
bolt where it extends through its nut. 

Two classes of pockets are used, open and closed, 
an open pocket being accessible from the outside of the 
foundation, and a closed pocket, Fig. 1, merely a cavity 
under the anchor bolt and therefore not accessible. 















































By TEerrReELL Crorr 


Where pockets are used at the lower ends of founda- 
tion bolts a nut-pocket anchor plate should be provided. 
Fig. 1. Such an anchor plate has in it a recess for the 
nut, whereby, the nut is retained in position and pre- 
vented from turning. The lower ends of the anchor 
bolts should be pointed as shown in Fig. 1, so that they 
will readily engage in the nuts held in the anchor plates, 
the nuts being placed in the anchor plates prior to the 
placing of the plates in the foundation, where closed 
pockets are used. If the pocket is open, the inserting 
of the nuts in the anchor plates can be deferred until 
just prior to the installation of the bolts. The nut in 
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Open pockets are preferable to closed because with 
the pocket open, the lower nut can always be renewed 
‘if its thread strips; furthermore, if the anchor plate 
breaks, it can be replaced with little labor. In practice, 
however, it is seldom that nuts strip or that anchor 
plates break, hence closed pockets are used in many 
foundations, particularly where the bolts with which 
they are associated are well in toward the center of the 
foundation and away from its edges, and to make open 
pockets would necessitate relatively long, difficult tun- 
nels from the sides of the foundation to the pocket 


chamber. 


dealers and hardware stores, and if the diameter to be 
used is 34 in. or less, standard machine bolts can in 
most cases be effectively applied. 

Threaded rods which constitute probably a large 
majority of the anchor bolts used in the United States, 
consist merely of plain round iron or mild steel rods 
threaded at both ends, the diameter and length for any 
given installation being determined in accordance with 
the directions given in preceding paragraphs. 

For anchor bolt rods of large diameter the ends 
should be upset, as shown in Fig. 2, so that the cross- 
sectional area of the rod at the root of the threaded 
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portion will equal the diameter of the rod at its un- 
threaded portions. It is not economical to upset bolt 
rods of diameters smaller than say 114 in. because the 
cost of the upsetting in such eases will be greater than 
that of the additional material that must be used in 
the rod if it is not upset. Obviously, the tensile strength 
of any rod which is threaded is determined by its cross- 
sectional area at the root of the thread. 


INcREASING HoLpINGc PoWwER 


DeEFoRMED bolts are used for anchors for small ma- 
chines, as shown in Fig. 3. Bolts of this type are usually 
applied in concrete foundations, although sometimes 
they are used in those of brick or stone laid in mortar. 
The deformation of the bolt is to prevent its turning in 
the masonry when the nut is being screwed on or off 
and to prevent its withdrawal. Frequently the depth 
of a foundation does not permit the installation of a 
plain round boit of sufficient length so that its adhesion 
to the concrete will withstand the strain to be imposed. 
Where such is the case, the resistance of the bolt to 
withdrawal may be greatly increased by deforming the 
bolt in accordance with one of the methods shown. 
Excessive deformation of such a bolt is neither desirable 
nor necessary. Where a plain round rod is used, an 
elbow can be bent in its lower end, as shown at Fig. 3, J. 
If the extending part of the elbow has a length equal 
to 5 or 6 bolt diameters, it will be ample. Where a 
machine bolt is used it. can be deformed as shown at 
Fig. 3, I7, by bending in it a 90-deg. knee. The apex 
should be offset about 3 or 4 diameters. Where any 
bolt is deformed, the knee or bend in it should be quite 
close to the lower end of the bolt. If such a bend is 
near the upper end of. the bolt, that is, if it lies in the 
foundation near its top surface, there is a possibility that 
when a considerable stress is imposed, the bend may 
straighten and break out the masonry of the foundation 
at its top. It is for this reason that the bent bolt of 
Fig. 3, ZI, is poor design. One bend near the bottom 
of the bolt would probably be ample to hold it in place; 
the other 2 bends near the top are unnecessary and may 
cause failure of the bolt. Some construction men prefer 
to make one semicireular bend in a deformed bolt, main- 
taining that the forming of a 90-deg. bend (Fig. 3, JZ) 
in a rod, is liable to reduce its strength greatly. De- 
formed, or bent bolts, are widely used in structural steel 
construction for anchoring columns to footings. 


A 24-KARAT pure gold chain will not prove a durable 
chain. Neither will a pure all-graphite paint prove a 
durable protective covering. The copper alloy in a 
14 or 16 karat chain insures durability. The silica of a 
silica-graphite paint adds durability and supplies just 
enough ‘‘drag’’ to prevent too thin a coat. Neither 
graphite nor silica alone provides so good a pigment as 
do both combined. Nature’s own mixture of silica and 
graphite; i. e., a natural formation in which the two are 
intimately attached, has proven itself to be the best form 
of pigment because, unlike other forms where free silica 
is a constituent, the silica does not separate itself from 
the graphite and settle into a hard mass. Silica should 
be mixed with the graphite so that particles of each 
cling 1o the other and do not settle when mixed with oil. 
—Graphite. 








Washington Chat 


By A. P. Connor 


has just published a paper entitled ‘‘ Characteristics 

of Radiation Pyrometers,’’ giving the results of 
careful study of this type of temperature measuring 
instrument, which is widely used in smelting, gas works, 
steam generation, ete. 

Many of the instruments examined show different 
temperature readings for different focusing or sighting 
distances. Errors thus occasioned may amount to sev- 
eral hundred degrees. The effect of dirt upon the lenses 
and mirrors is of serious importance. The question as 
to whether the pyrometer absorbs all the heat radiation 
falling upon it is discussed, and the theory of the instru- 
ment, and the connection of the behavior of the pyrom- 
eter with the theoretical radiation laws are given. 

Many suggestions are given for minimizing the errors 
to which the pyrometer is subject, and it is shown that 
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THE ‘‘HOLLAND’’ SUBMARINE OF 1899 


this type of instrument, suitably designed, adequately 
calibrated, and correctly used, is a trustworthy pyrom- 
eter, having many advantages over other types of tem- 
perature measuring devices, both for scientific and tech- 
nical use. 

INVENTORS IN DEMAND 


Secretary Daniels of the Navy Department has made 
a radical, yet important move in arranging to use the 
services of Edison and other great inventors of this 
country, to develop ways and means to protect the 
United States in case of war. The importance of this 
policy cannot be estimated, as it tends to the practical 
solution of the difficulties experienced in practically 
évery line of engineering. It is also safe to say that 
Edison, Hammond, Cooper-Hewitt, Lake and those who 
may .be selected are too practical! to rely on their own 
efforts entirely, and it may result in the establishment 
of a Bureau of Invention. It may be also added that 
the Government is liable for the payment of patents that 
it uses at the present time and suit may be brought 
against the Government for compensation in such mat- 
ters. 

The Bureau of Standards is publishing a pamphlet 
of the resistance and inductance of wires which is par- 
ticularly interesting to those interested in any way in 
electrical arts. Practical notes and data have been re- 
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liably obtained and are published in details. Position 
of the current in going through a conductor is given, 
also other information of practical value. Copies of the 
pamphlet can be obtained free of charge from the Bureau 
of Standards, Washington, D. C. 


Mo.uasses FoR FuEL AND Or? 
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FuEL molasses is to be shipped from Hawaii to the 
Pacifie Coast, where it will compete with California 
fuel oil. A big Hawaiian sugar company has petitioned 
the Honolulu Board of Harbor Commissioners for per- 
mission to install molasses tanks and a pumping station 
on Kuhio Bay wharf, which may be used for shipping 
waste molasses from all plantations at 1 cent a barrel— 
the cost of operating the plant. 

German newspapers announce the issuance of a patent 
to H. Steffens for making a lubricating substance out 
of beet-sugar molasses. Commercial Attache Erwin W. 
Thompson, writing from The Hague under date of May 
1, states that it is not vet known whether the new lubri- 
cant is at all practicable, as it is still in the experimental 
stage; that the normal production of molasses in Ger- 
many is about 450,000 tons a year, but that it would be 
an easy matter largely to increase this output. 


STANDARDIZATION OF BomsB CALORIMETERS 


THERE HAS just been issued by the United States 
Bureau of Standards a paper describing briefly the 
methods of calibrating and using bomb calorimeters, 
such as are used in determining the amount of heat avail- 
able from a given weight of coal or coke or other fuel. 
The amount of heat that can be obtained depends largely 
upon the kind and quality of fuel. When purchased in 
large quantities, therefore, a fuel is commonly tested to 
determine the amount of heat available per pound, and 
the price paid depends upon the results of these tests. 

The instrument used for such tests is called a bomb 
calorimeter and consists essentially of a steel shell, or 
‘‘homb,’’ in which a small weighed sample of the fuel 
ean be burned in pure oxygen gas. The bomb is im- 
mersed in a known amount of water before the sample 
is ignited, the heat produced warms the water, and by 
suitable measurements of the change of temperature 
the amount of heat can be caleulated. 

Provision is made by the Bureau of Standards for 
standardizing bomb calorimeters by means of standard 
samples of certain pure materials, viz, sugar, naphtha- 
lene, and benzoie acid.” By burning known amounts of 
these substances in the bomb the observer determines the 
amount of heat required to raise the temperature of the 
bomb, together with the proper amount of water, one 
degree. This being determined, the amount of heat fur- 
nished by a given sample of coal burned in the same 
bomb with the same amount of water can be found. 

Thus these standard samples, which are sent all over 
the United States, serve as standards of heat and make 
it possible to get the same results from tests made any- 
where in the country, much as the use of the standards 
of length and of mass makes a yard or a pound the 
same in all parts of the country. 


An Ecuo or ENGINEERING PROGRESS 


Ar THis time the submarine Holland is being demol- 
ished and converted into junk in the Brooklyn Navy 
Yard. 


This submarine was the first real up-to-date 
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under-water craft bought and commissioned by the 
United States and the first official step of actual sub- 
marine policy in the United States Navy. It showed a 
great advancement over past-submarine attempts in the 
way of water craft and overcame many of the difficulties 
which rendered this type of vessel more or less imprac- 
tical before that time. It soon became obsolete, how- 
ever, by reason of the great engineering progress which 
developed in the world since the beginning of the new 
century and after it had done its work in the way of 
blazing a path for a new naval policy, it was discarded 
and the last note of its usefulness is being made to sound 
in its commercial value as junk. 

In response to a suggestion that it be put alongside 
the other monuments of progress such as the Langley 
Aeroplane, the first U. S. Aeroplane (Wright), in the 
Smithsonian Institute or National Museum in Wash- 
ington, the Navy issued the following statement in a 
letter, and the reasons for not preserving the vessel in a 
National Museum are given: 

‘‘The Holland was so named after its inventor, Mr. 
Holland, and was commissioned in 1899 not long after 
the Spanish War. Its length was 54 ft., maximum width, 
10 ft. 3 in. Tonnage 74 tons when submerged and from 
60 to 65 tons when on the surface. It cost $150,000 
and was equipped with gas engines for surface propul- 
sion and storage batteries with motors for under-water 
navigation. Its radius of action on the surface was about 
400 miles. It was, however, more of an experiment than 
an actual weapon of war and it served its purpose well 
in the former way. 

‘‘The Department appreciates your interest in mak- 
ing the suggestion that the Holland be retained as an 
interesting relic, and the sentiments which inspire your 
letter. You may be assured, however, that the Depart- 
ment considered the points which you bring out before 
it was decided to serap this old vessel. 

‘‘The Holland would not only make a relie of such 
proportions as to be incommensurate with her value as 
a relic, but she could hardly be classed as the first United 
States Submarine, in view of the early American Sub- 
marines such as Bushnell’s. 

**While appreciating your interest, therefore, the De- 
partment does not consider it advisable to make any 
change in the plans for the disposition of this vessel. 

JosEePH M. DaANIELs, 
Secretary of the Navy. 


SOME INTERESTING OBSERVATIONS on smoke pollution 
were described by W. Thonison, F. R. 8. E., at the recent 
annual meeting of the Manehester and Salford Sanitary 
Association. The method followed by Mr. Thomson was 
to draw in a current of the air under examination 
through a small hole covered by filter-paper. The smoke 
and dust strained out stain the paper, and the intensity 
of the stain attained in half-an-hour forms a measure 
of the degree of pollution. A series of half-hourly rec- 
ords thus obtained, extending over a period of 7 
days, showed that the intensity of the pollution varied 
from hour to hour, but was generally greatest between 
9 and 10:30 in the morning. The results were much 
affected by the direction of the wind, the pollution being 
greatest with north-easterly and north-westerly winds. 
—Engineering (London). 

















Foreign Development in the 
Power Plant Field 


INCREASING BorLeR CrrcULATION ; CURRENTS 
IN Dynamo SuHarts. By J. H. BuaKey 


IGH PRICES of coal in England have caused re- 
H newed efforts on the part of the boiler makers in 
the direction of fuel saving appliances. The 
Adamson-Davies tubular attachment shown in the draw- 
ing was installed in one of the boilers of the J. P. Davies 
Co., of Isleworth, Middlesex, and gave such satisfaction 
that all the 8 boilers in the plant have been fitted with 
it. The advantages claimed over the old water tube are 
that it gives a more positive circulation of the water, 
that it causes little interference with the draft, and that 
it can be placed or removed with little trouble. It is also 
claimed that the total heating surface can be increased by 
30 to 40 per cent, and that the saving of fuel ranges 
from 10 to 20 per cent. 
It will be noticed that in the upper battery there are 
7 tubes, whereas there is only one from the lower part of 
the boiler to the box behind the grate. The purpose of 
this is to produce a brisk movement of the cooler water 
at the bottom of the boiler. The result is that in the 
installation mentioned there has been absolutely no in- 
erustation in the tubes after some months of service. 
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Eppy CurrENTS IN BEARINGS AND SHAFTS OF Dynamos 

IRREGULARITIES of the texture of the metal in the 
frames of dynamos, the presence of joints, variation in 
the breadth of the air gap, ete., cause an irregular dis- 
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BOTLERS 


FOR LANCASHIRE 


tribution of the magnetic field, and may result in dif- 
ference of potential between the 2 ends of the shaft 
sufficient to produce currents of considerable strength. 
When the electrical resistance between the shaft and its 
hearings is not very great, currents may be set up which 
result in dangerous heating and the corrosion and pitting 
of the metal. 

Extended tests made in Germany show that when the 
current density in the bearing exceeds about one ampere 
per square inch of contact, appreciable pitting of the 
journal takes place; for lower values of current density 
the pitting is limited to the bearing babbit. Of the 
means adopted by different manufacturers to protect 
shafts and bearings against the destructive effects of 
these currents, only 2 methods are of practical interest. 

The first method is to place brushes on both ends of 
the shaft; these brushes are either earthed on the bearing 
pedestal or are connected by a heavy copper conductor. 
The result in either case is to shunt more or less of the 
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current through this path, and thus reduce the amount 
passing between the shaft and the bearings. As the 
resistance of this latter path varies greatly, depending 
upon whether the oil film is more or less perfect, and 
may be very low as compared with the contact resistance 
of the brushes, the amount of current shunted by the 
brushes is indeterminate, and the protection afforded 
by this method is consequently uncertain. The value 
of the oil film, however, is illustrated by the recorded 
faet that in a certain case the shaft current was re- 
duced from 200 to 35 amp. by seraping the bearing 
lining so as to obtain a more perfect oil film between the 
entire surfaces of contact. 

The second method is to insert insulation between 
one or more of the bearing pedestals and the machine 
base, the number of points at which the circuit is to be 
broken depending on the number of bearings and the 
number and types of the machines mounted on the same 
shaft. This method applied to vertical machines neces- 
sitates the placing of insulation between the upper bear- 
ing bracket and the armature spider, and the insulating 
of holding down bolts. In addition to this it is neces- 
sary to insulate all piping, handrails, stairs, ete., which 
would otherwise complete the electrical circuit. 

This second method does not, of course, reduce the 
induced voltage in the shaft; but as this varies from a 
fraction of a volt to a maximum of possibly 10 v., it is 
of no consequence as long as the insulation described 
remains intact. This method, therefore, if properly ap- 
plied, provides an absolute protection to journals and 
bearings against the destructive effects of these induced 
currents. 


IN VIEW OF the large public interest being taken in the 
gasoline and benzol processes devised by Dr. Walter F. 
Rittman, chemieal engineer of the Bureau of Mines, 
Secretary Lane has issued the following statement: 

‘* Excellent progress is being made in the development 
of the Rittman processes and there is every reason to 
believe that both the gasoline and the benzol processes 
will be on a commercial working plane within a reason- 
ably short time. I am informed that the gasoline process 
is now ready for large seale industrial application and 
the hope is expressed that the benzol process will be 
ready soon. 

‘‘The benzol process is being developed in co-opera- 
tion with the Aetna Chemical Co., of New York, which 
company has entered into an agreement whereby all 
patentable equipment, process and ideas available as a 
result of the co-operative work, will be turned over to 
the department to be dedicated to the public. 

‘“The department considers that all those desirous of 
employing the processes should agree to contribute to 
the public in the same manner that Dr. Rittman has 
done with his basic patents, all patentable ideas that 
may be conceived as a result of the employment of these 
processes. This is the only condition that the depart- 
ment imposes. 

‘* As soon as the department is assured that the pub- 
lie’s interests are properly safeguarded a full and com- 
plete scientific paper describing the processes will be 
issued. In the meantime, the processes will be open to 
any one who wishes to develop them under the condi- 
tions imposed.’’ 
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Wet and Dry Compression 


OPERATION OF AMMONIA COMPRESSORS HANDLING WET 


AND Dry GAs; CYLINDER COOLING. 


N the operation of ice machines of the compression 
| type, there are 2 different methods of handling the 

ammonia. One is known as dry compression and 
the other as wet or humid. Both ways have their 
advocates and even at this time after years of study 
and experimenting, it is about impossible to say which 
is better from the viewpoint either of economy or ease 
of operation. Some engineers claim one, while others 
are just as sure that the other way is right. 

Before going into the practical operation of machines 
using the different ways of compression, it is best to see 
what is meant by the terms wet and dry as pertaining 
to ammonia. In most eases, the construction of the 
machine will indicate whether it handles ammonia in 
a dry or wet condition. The upright single-acting com- 
pressors of standard make are used for dry compres- 
sion. The Frick, York and others built on the same 
general plan and also the old style Boyle and Hercules 
are types of the dry compression machines. For exam- 
ples of the wet compression machines, we have those of 
the Linde type, Vilter, Ball, De La Vergne and the 
horizontal compressors of the Frick and York make. 


Use or WATER JACKETS 

Uprigut single-acting machines are all provided with 
water jackets through which cold water is circulated to 
take away the heat of compression. Such water jack- 
ets were formerly made the full length of the ammonia 
compressor, but of late years the length has been reduced 
till now some builders extend the jacket only ‘around 
the top % of the eylinder. The lower % is insulated 
with cork board or other insulating material. The 
reason for this change in construction can readily be 
seen when the temperature of the inflowing ammonia 
vapor is considered. In most of the single-acting com- 
pressors, the suction line carrying the vapor from the 
evaporating coils enters at or near the bottom and 
the vapor passes into the upper part of the cylinder 
through a valve in the piston. 

The temperature of this vapor is generally close 
to zero, if no superheating takes place, and in only a 
few cases reaches over 20 deg. above zero. The discharge 
temperature varies from 150 to 300 deg. and even goes 
somewhat higher. The water used in the jackets enters 
at an average temperature of 65 deg. By this it will 
be seen that surrounding the lower part of the cylinder 
with the water at 65 will impart heat to the cold vapor 
rather than withdraw it. The jacket water cannot 
take away heat till that height of the compressor is 
reached, where the work of compression has imparted 
heat to the vapor. The whole object of the water jacket 
is to take away the heat of compression and keep the 
cylinder walls, heads, valves and piston cool. If the 
water could take away ever bit of this heat as fast as 
it is generated, we would have perfect compression ; it 
cannot do this, but it helps a great deal. 

There are some compressors of -the upright type that 
handle ammonia in a heavily saturated condition. The 


double-acting safety compressor built by the de La 
Vergne Co. is one of this style. 


sible. 


By A. G. SoLomon 


Nearly all of the horizontal ammonia compressors 
are provided with water jackets. They do not extend 
over the heads, but are around the full length of the 
cylinder. <As a rule, water is never used in them 
when the machine is operating under normal conditions, 
for the vapor from the evaporating coils contains suf- 
ficient moisture to keep the cylinder from heating. The 
jacket is necessary during times when the plant is being 
tested out with air pressure, and when the system is 
being pumped down or when the temperature of the cold 
storage rooms or the ice tank is high, as is the case when 
a plant just starts at the beginning of a season. Dur- 
ing the period of regular operation, when the jacket 
is not in use, it should be drained to prevent freezing 
and bursting. 

Some engineers use the jacket at all times even 
when running on wet vapor. They do not allow so 
much liquid to come over from the evaporator as those 
others who do not use the jackets. 


Cootinc By Means or Wet Vapor 


IN THE double-acting machines, the suction vapor is 
admitted to the compressor through a valve in the head 
and the cold vapor comes in direct and immediate contact 
with the heated walls, head and piston. The liquid that 
is admitted with the vapor is evaporated by this heat, 
and by this process the cylinder cooling is effected as 
the heat is given up to the ammonia during the evapo- 
ration. 

There are 2 ways of admitting the liquid for eylin- 
der cooling. One is by passing enough ammonia through 
the regulating valves so that some of it will not be 
evaporated and will enter the cylinder as a_ liquid. 
The other method is by means of what is commonly 
called liquid injection. This latter is when sufficient 
ammonia for eylinder cooling is injected directly into 
the suction close to the compressor. The amount is regu- 
lated by means of an expansion valve which can be 
adjusted very close. 

The liquid line for this injection should be taken 
directly from a low point of the liquid ammonia receiver. 
This will insure a means of cylinder cooling even when 
the system is being pumped down from the main liquid 
valve. If the injection is taken from any other point, it 
will mean that there will be no way to cool the cylinder 
during the time that the main liquid valve is closed. 
This small but troublesome mistake is found in many 
plants and should be changed at the first opportunity. 

It is common practice in some plants to adjust the 
amount of liquid injection by the temperature of the 
discharge as guessed at by feeling with the hand. This 
is a wrong method, for I doubt if many operators can 
guess within 50 deg. of the discharge temperature. 
Thermometers are absolutely necessary here, if anything 
like proper results are to be obtained. Decide on a 
certain temperature and maintain it as closely as pos- 
Only enough liquid should be injected into the 
eylinder to keep it cool; more than this is a direct loss, 
as it lowers the displacement of vapor from the evapo- 
rator. The capacity of the compressor is figured on the 
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weight of gas which it handles. If this gas is fur- 
nished direct from the liquid receiver, it is pumped with- 
out taking up any heat from the produce or brine. 

By operating the evaporating coils flooded the effi- 
ciency of the coil surface is increased, as evaporation 
of ammonia is taking place throughout the whole length 
of the coil. To evaporate the ammonia, heat is required 
and this necessary heat is supplied by the brine. By 
this method of handling the regulating valves and coils 
and by allowing enough liquid to be carried to the 
compressor to keep it cool, the greatest amount of work 
is done both in the ice tank and by the ammonia com- 
pressor. When this way of handling is used the direct 
liquid injection is not necessary. 

Dry GAs OPERATION 

WHEN AN ice plant is equipped with a dry gas ma- 
chine, it is customary to cool the distilled water in a 
fore cooler which is really a part of the suction line. 
The vapor from the evaporating coils is passed through 
a set of coils arranged in a tank containing the distilled 
water. The heat of this water superheats the ammonia 
vapor and the compressor receives a very dry vapor. 
The greater this superheat, the lighter the gas and, 
therefore, the more water is required through the water 
jackets to carry away the heat of compression. 

This is one case where the suction temperature be- 
comes much higher than the temperature corresponding 
to its pressure at saturation. For example, we will take 
an ice tank having a temperature of 14 deg. The back 
pressure is held about 15 lb. - Enough ammonia is sent 
through the coils so that it remains in a heavily satu- 
rated state when it leaves the coils. The temperature of 
this vapor is just about zero. 

On its passage to the compressor, this saturated vapor 
passes through the coils of the fore cooler in which the 
temperature of the water is about 65 deg. Whatever 
particles of liquid are carried from the evaporating coils 
in the ice tank, are here evaporated by the heat of the 
water ; and before the vapor has passed entirely through 
these fore cooler coils, it has taken up all the heat 
possible for it to carry; so, during the rest of the travel 
through the coils and the suction line to the machine 
it is being superheated. A thermometer on the suction 
line close to the compressor will, in this case, show 
a temperature of something over 20 deg., or perhaps 30. 
And the back pressure gage shows a pressure of only 15 
lb. This superheated and, therefore, dry gas is then 
compressed to from 180 to 220 lb. and the only way to 
remove the heat of compression is by means of the 
jacket water. In cases of this kind, the temperature 
of the discharge gas is often over 300 deg. ‘ 

With the clearance in the compressor almost nothing, 
there is no re-expansion and the suction valve opens 
immediately as the piston starts its downward stroke. 
The gas which enters through the suction valve is about 
as dry as it can be, so there are no particles of liquid 
to evaporate and expand. For this reason, the actual 
displacement of this type machine is greater for a given 
eylinder area than in the humid or wet compression 
type. 

Some of the dry gas machines are often operated 
with highly saturated vapor, but it is not advisable to 
do so. One reason is that the stuffing-box is shallow 
and when the rod is run extremely cold and liquid al- 
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lowed in the lower part of the cylinder, the ammonia 
will leak past the packing, thereby causing loss and 
inconvenience. 

Upright single-acting ammonia compressors are made 
to handle dry gas and should not be supplied with 
highly saturated vapor from the evaporating coils. The 
proper temperature of the vapor entering the cylinder 
is usually guessed at by the point on the suction line 
at which the frost line is carried. 

With the fore cooler arranged on the suction line, 
it is the habit of some engineers to have the frost on 
the manifold which connects the outlet of the coils to 
the suction line. The regulating valves on the ice tank 
are regulated to maintain the frost in this place; but 
with this system there is always the liability of freez- 
ing the machine up. This will happen at such times 
as the ice puller stops filling cans, as at lunch time 
and at the change of shifts. 

If the ean filling is done regularly all the time, it is 
a good idea to keep the frost just showing through from 
the fore cooler for then the coils in the ice tank are 
sure to be supplied with enough liquid and also enough 
is sent to the fore cooler to give a distilled water tem- 
perature of about 40 deg., and the ammonia vapor is 
not superheated when it reaches the compressor, but is 
just dry and still retains very nearly the temperature 
of saturation. (To be continued) 


e e _ 
Data for Refrigerating Capacity 
REQUENTLY a question is received as to refriger- 
F ating capacity or coil surface required for a given 
room and purpose, but insufficient data are sent to 
permit of a satisfactory answer. To determine the 
capacity required, it is necessary to compute the heat 
units to be absorbed, in a manner similar to that of 
computing the heat radiated in a heating problem. 

We must know, therefore, the dimensions of the 
room; by what it is surrounded, both as to the material 
of the walls and the adjoining space; the door and 
window area and construction; what kind of lights, 
how many and how long burned per hour; how many 
persons in the room and for how long; what is to be 
kept in the room, how often changed and what quan- 
tities; what temperature is to be maintained; how fre- 
quently doors are to be opened. 

For the best insulation, 2 B.t.u. will be conducted 
into the room each 24 hr. for each square foot of wall 
surface and each degree difference between tempera- 
tures on the 2 sides of the wall; and this head conduction 
will inerease as the effectiveness of the insulation 
decreases. Because they are thinner than the walls and 
have leaks around them, doors and windows will admit 
a still larger amount of heat per square foot. ; 

About 250 B.t.u. an hour will be given off by a gas 
light for each candlepower, or 4000 B.t.u. for. each 5-ft. 
burner; and for electric lights about 3.2 B.t.u. per hr. 
for each watt used, or 192 B.t.u. for a 16-ep. carbon 
lamp. 

For a person working in a room, the heat will aver- 
age 450 B.t.u. an hour. For cooling the material, its 
specific heat, initial temperature, final temperature, 
weight and time allowed for cooling will determine the 
rate at which heat must be carried away. 
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Ammonia Accidents and Emer- 
gency Relief 


AVING in mind the need of clear directions for 
the immediate relief of the injured, the National 
Ammonia Co. has published a so-called ‘‘ Ammonia 

Accident Card’’ containing suggestions for simple 
emergency relief. 

The suggestions are as follows: 

For THE EyYEs 

F'irst—Pour a 1 per cent solution of pure boric acid 
into the eyes, instructing patient to open and close the 
lids rapidly in order to bring the solution in contact with 
entire inner surface. Use freely, as the solution is not 
dangerous. 

Second—After thoroughly washing the eyes, place a 
small quantity of clean, plain vaseline under lids by 
pulling down lower lid and applying the vaseline with 
a match-shaped piece of wood, having smooth, rounded 
ends. 

For THE SKIN 

AppLy LINT, linen or washed muslin dripping wet 
with carron oil, changing dressing frequently. (By 
keeping lime water and linseed oil separately, a fresh 
solution may be prepared each time by mixing thor- 
oughly equal parts of the 2 ingredients. ) 


For Nosrt AND THROAT IF INHALED 


Dip A handkerchief, or a piece of gauze, folded once, 
in vinegar, wring out lightly and lay loosely over nose 
and mouth. (If liquid ammonia has entered the nose, 
snuff up some diluted vinegar and apply sweet oil 
with a chicken feather to inner surface of nostrils.) 


Ir AMMONIA Has BEEN SWALLOWED 


ApMINISTER diluted vinegar or have patient suck 
orange or lemon juice in liberal quantities and follow 
up with 1 to 4 teaspoonfuls of sweet oil, milk or the 
whites of 3 or 4 eggs and ice. (If vomiting is present, 
aid it by giving liberal draughts of lukewarm water.) 

GENERAL INFORMATION 

AMMONIA gas is lighter than air, and, being released, 
rises. Therefore, in case of accident, keep your head 
as low as possible. 

On going to the rescue of one overcome by ammonia 
gas, keep near the floor and place a wet sponge or cloth 
over thé mouth and nostrils. Water will absorb the 
gas and prevent its inhalation. 

Keep the following supplies on hand in a clean and 
easily accessible cabinet : 

A 1 per cent solution of pure borie acid. 

One bottle of clean, plain vaseline. 

One package surgeon’s lint or muslin. 


One package plain gauze. 

One pint best quality vinegar. 

One pint sweet oil. 

One pint carron oil (linseed oil and lime water, equal 
parts) .—TIee. 
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Inspiring Thrift in Employes 
By L. R. W. ALuLison 


N connection with a limited issue of 7 per cent pre- 
ferred stock, the Pacifie Power & Light Co., oper- 
ating at Portland, Ore., and vicinity, recently pre- 

sented an opportunity to its employes to become regular 
stockholders in the company by subscribing for a small 
allotment of this desirable security. 

As a plan for instilling individual thrift, additional 
interest and co-operative efforts on the part of em- 
ployes, the company’s proposal has met with instant 
and gratifying success, and the general appreciation 
throughout the organization that this offer has created 
is evidenced by the unusual eagerness with which this 
stock has been taken up. 

Any employe or his wife, but not both, was privileged 
to subscribe for 5 shares or less of the issue at par value 
of $100 a share; an easy payment plan was inaugurated, 
providing for extended payments of amounts due over 
a number of months, the sum of $5 a share being pay- 
able as a first installment and the balance to be de- 
frayed monthly in installments of $2.50 a share. 

The accompanying table setting forth the amount 
of stock subscribed at the various branches and depart- 
ments with regard to the number of employes in each, 
is of particular interest in showing the general outcome 
of the plan. Recently published by the company, it has 
been circulated among all employes at the. different 


offices to keep them informed of the result. 
Average No. 





No. of No. of of Shares 

Branch Employes Shares per Employe 
PASINA Se eect ek GSS 29 39 
WN a aS eke Sin hand 4 10 2.5 
COO TES CY Ci ae ee ae 4 x _— 
PIDDURAVOD. .s08,5 16s alin Ss 10 28 2.8 
Kennewick Power Dept... 9 14 1.5 
ST Cnet as oe ee 8 5 6 
Naches Power Dept...... 14 32 2.4 
North Yakima ........<. 37 41 i BS 
SE, SE eae Tn Re a 19 18 1.0 
PORUICIONR —. 5.0 seis as 10 12 1.2 
RAMON Ghd caked 3 7 2.3 
Portland Office and Audit- 

a 44- 74 | j 
ee Sa a ane are as 4 5 1.2 
IIIS 5.56 osu ous 8 5 6 
Babe APRBIOB x a cyols ave 8x0 0a Gi 12 a2 1.0 
ee 5 22 4.4 
Vancouver, Wash. ....... 4 1S 3.3 
Lo) Er rr 2 2 1.0 
WOUND BVOUA 65 cosdas 32 40 i3 
Walla Walla Power Dept... 11 12 1.1 
White Salmon ...:....0.55. 4 af 2.8 

: 273 401 1.5 


To stop air leaks in a boiler setting, the Bureau of 
Mines advocates asbestos rope and asbestos cement. 
Force the rope into cracks with a sharp screwdriver or 
similar tool. For the cement, make a thick paste with 
a little water and fill the openings. When dry, tamp 
still further, as the cement will shrink when drying. 
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Air Chamber as a Remedy for Noisy Pumps 


THE FIGURE represents the water end of a3 by 1% 
by 214-in. single cylinder, automatic, boiler feed pump 
that was installed in a certain plant to handle the water 
of condensation from a heating system. When starte‘, 
the outfit worked very nicely, and until a water hexter 
was installed to supply hot water for various purposes 
throughout the building. 

Through an oversight, no provision has been made to 
handle the increased condensation, so it was decided to 
operate the heater in connection with the heating sys- 
tem; that is, steam is supplied to it through the same 
reducing valve, and the condensed water is led into 
the receiver. To handle the increased condensation, the 
receiver pump has to run at a high speed, particularly 
when large volumes of hot water are being drawn from 
the heater. 

This caused the pump to pound very badly at the end 
of each stroke, the noise was so loud that it could be 
heard on the upper floors, and telephoned through the 
piping so that it could be heard in the office, which 
was objectionable. 

After I had made some repairs on the water end of 
this pump, I noticed that, for a day or so, it ran unusu- 
ally quietly, probably on account of the fresh supply 
of air which got into the the air chamber when the pump 
was taken apart. We noticed at the time that the air 
chamber was filled with water. With the end in view 
of checking the tendency of the pump to pound, a 
homemade air chamber was constructed of a 3-in. nipple, 
cap and reducing coupling and other fittings, and loca- 
ted in the discharge line, as shown. Its cubic contents 
is about 3 times that of the original air chamber. 

The idea is to increase the amount of air, and obtain 
a better cushioning effect under these conditions of 
operation, presuming that the original air chamber is 
inadequate, and that the air contained therein was ab- 
sorbed by the water. After the addition of the extra 
air chamber, the pump ran quietly for about 4 days, 
when the inclination to pound reappeared, and at the 
end of a week the pump was pounding as badly as ever. 

When this air chamber was taken off it was found to 
be filled with water; when it had been emptied and re- 
placed, the pump resumed its quiet running again. 

In order to keep the pump running quietly, the cham- 
ber had to be taken off and emptied periodically. To do 
away with this inconvenience, the small drain valve is 
located at the lower end. The plant is required to 
operate during the day only. Every morning before 
starting the outfit, the engineer drains the air chamber 
of any water that may have collected therein the pre- 
vious day, which allows the chamber to become filled 


LETTERS DIRECT FROM THE PLANT 
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with air, thereby obtaining the maximum cushioning 
effect for each day’s run. The pump now runs much 
smoother than previously, and the faster it runs above 
a certain speed the more quietly it operates. 

This does not mean that the pump is now absolutely 
quiet, but as quiet as a pump of this kind can be ex- 
pected to run under the stated conditions. It cannot 
now be heard outside of the engine room. The proper 
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AIR CHAMBER ON RECEIVER PUMP 


remedy is to install a larger pump, and preferably of 
the duplex type; but the plant is owned by persons who 
are averse to making any outlay unless absolutely nee- 
essary, so this pump will be kept running under the 
present conditions unless the plant is enlarged, when it 
will have to be replaced by a larger one. 

Kart HorrmMan. 


Remedy for Commutator Trouble 
In THE plant under my charge are 2 motors, one 
6-hp. and the other a 10-hp., both operating on 220-v. 
central-station service, the voltage of which varies to 
an unusual extent, causing excessive sparking of the 


‘brushes. This sparking gave me no end of trouble 


and in spite of the fact that I boiled the brushes in 
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oil, varied the tension on them, shifted them with change 
of load, and continually dressed them and the commu- 
tator with sandpaper, I could not remedy the trouble. 

One day I chanced to rub a tallow candle over the 
surface of the commutator and, to my great surprise, 
the sparking at once stopped. Since I have been using 
the tallow candle, my troubles have disappeared, and 
to anyone having trouble of the same nature, I can 
highly recommend this remedy. Apply it constantly 
and freely and I am sure it will help you as it has helped 
W. M. Siru. 
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Care of Commutators 


WITHIN THE LAST 2 months I have visited no less 
than 50 different power plants, ranging in size from the 
smallest to the colossal central station and found so 
much heating and sparking of commutators that more 
writing, comment and advising is still needed on this 
topic. It was, however, as would naturally be antici- 
pated, in the smaller plants that most of this trouble 
was in evidence. 

I consequently conferred personal comment on the 
evolution of these phenomena to those in need, and with 
each talk disposed of a sample of my favorite commu- 
tator compound for the slight consideration of 5 cents, 
barely covering the cost of the ingredients. Some bought 
as many as a dozen on account of the extremely low 
cost. 

Here is the recipe: ‘Take a small tin vessel, and 
place therein a pound of common wax; heat until melt- 
ed; then pour in some good graphite, only a certain 
amount of which will be absorbed by the wax, and stir. 
Put away to cool and when hard, cut into eubes, or any 
shape desired. 

If, however, your commutator is in such condition 
as to require turning down, no amount of compound will 
help matters. If, upon passing the finger on the sur- 
face when in motion, it feels rough, or it is carbonized, 
the commutator will doubtless need turning to restore it 
to a condition suitable to benefit by the application of 
the compound, which may be applied by merely touching 
the commutator with a few light strokes, slowly from 
side to side. Repeat this simple treatment at least 
every 15 min. If it is in good condition, except for the 
habit of occasional sparking, you may sandpaper it with 
a fine-grade paper, reared with a block, beveled at one 
end, and followed by applying the compound. 

Some motor tenders I have met use an old pad of 
several thicknesses of cloth sewed together after the 
fashion of a flat-iron pad used by women to protect 
their fingers. The engineer’s pad, however, soon becomes 
dirty and sticky, and instead of removing dirt and grime 
has a tendency to spread it over the surface of the 
commutator. My way is to use a_clean diaper rag every 
day. Some commutators behave wonderfully without 
much attention; they maintain a glossy brown surface, 
little oeeasional care keeping them in trim. 


[ have several which never need attention. True, 


they work light, but in the end it pays to load a ma- 
chine not much above its rated ¢apacity. The manu- 
faeturer knows the capacity of the machine he sells and 
guarantees it accordingly. 


If the buyer wishes to 


construction is best suited for average purposes. 
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overload it, that is his business, to be sure. Such prac- 
tice, however, is detrimental to the useful life of most 
motors. 

While I have well-behaved commutators, there are 3 
which require more attention than the rest. These be- 
came wet one evening when 2 sprinkler-heads blew off 
and the water penetrated the insulation so that the ma- 
chines have been heating ever since. 

The market is flooded with all grades of brushes, 
with strong arguments in favor of each. A hard carbon 
brush offers great resistance to the passage of electricity, 
and should not be used for voltages lower than 100v. 
Its resistance causes it to heat, and in turn heats the 
commutator. 

A lead and graphite brush, comparatively tender in 
Soak- 
ing the brush in oil or vaseline over night is advised, 
but I have yet to find a new method to surpass the com- 
pound presented above. 

Whenever the commutator is treated with sandpaper, 
a light copper dust flies in the winding, brush-holders 
and fields. This is not only harmful, but liable to 
cause short-circuits. An excellent practice is to blow 
it out with compressed air if available, or with bellows; 
and elean the machine thoroughly every week. 

Avoid the use of oil on your commutators. Oil is 
an insulator, and to some degree prevents the flow of 
current. Use the preparation given above, and. very 
likely the commutator thus treated will turn to a choco- 
late hue. A commutator should not be continually sand- 
papered and kept bright. Its natural color is dark 
brown, and glossy. 

Whenever I think my commutators need sanding I 
do so, and then wipe them off with a clean rag; never 
use waste, as threads of this may catch in the revolv- 
ing rotor. 

Grooving the mica a depth equal to the thickness’ of 
a business card will prove of considerable benefit. I 
thoroughly recommend it. With some commutators, 
heating causes the mica to expand and project slightly 
above the surface whereupon it gets wiped over the 
bar, covering it with an insulation. Heating and spark- 
ing naturally develop. 

The experienced engineer can readily detect gum- 
miness by simply placing the back of his finger against 
the revolving surface. ; LuKE Marter. 


Study the Advertisements 


Not THE LEAST important part in the makeup of 
Practical Engineer is that under the heading, ‘‘Sparks 
from the Advertising Pages’’; interesting also, and 
should be read by all, if for no other reason than to 
learn something of the philosophy of advertising as 
contained in that page. Particularly interesting and 
instructive is the one in the July 15 issue, which tells 
a story worth while, the moral of which, it seems to me, 
is that it hardly pays for an engineer to attempt to make 
a ‘‘homemade’’ device when, as a matter of fact, the 
regularly manufactured article is much better in all 
respects, and to say the least, costs no more, and fre- 
quently costs less, as in the story in the July 15 issue. 

But in spite of this, nearly every paper that comes 
out month by month, contains stories of homemade oil 
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filters, packing, pumps, valves, ete., all of which show 
ingenuity on the part of the makers of the various things 
recorded, and such articles make interesting reading, 
in ease a person should get ‘‘stuck’’ some time when he 
could not procure the regular manufactured apparatus. 

In short, it is of no benefit to anyone to make some- 
thing that is already made and ready for installation ; 
much better to expend energy along other lines. I be- 
lieve, however, that the ads are read by more engineers 
today than ever before, because they are attractively 
written and illustrated, and contain material of an edu- 
cational nature. There was a time when engineers found 
fault with the amount of advertising contained in engi- 
neering papers, but in these days the more ads the better 
we like the paper. The ads are half the value of the 
paper at least, but more should study them. 

CHARLES J. Mason. 


Making Over a Governor 


Ir MIGHT interest someone to know how I changed 
over my Class B Standard governor. A new Class A 
governor would have cost $44. By using the old body, 
the balls and head with the pulley and both gears I got 
a new automatic.governor for $23.82. 
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CLASS A GOVERNOR MADE FROM CLASS B 


By the way, the old Class B ran almost 9 yr., then 
the belt broke; but as I was standing about 10 ft. from 
the throttle, it did not get a chance to run away. It did 
wake us up, however, and broke 2 extractor belts. Now 
the belt can run off or break, but the engine must stop. 

A. N. RUTLEDGE. 


Automatic Tank Switch 


WE HAVE a 15-hp. motor which pumps water from a 
deep well and lifts it into a tank 100 ft. high. This 
motor and pump are about 3 blocks from the power 
house and are controlled by an oil switch on the power 
house switchboard. The tank has a float valve which 
closes the valve from the main when the tank is full and 
the pump discharges into the nearest main to the pump 
house. When this outfit was first installed, they de- 
pended upon an altitude gage in the boiler room of the 
power house to tell when the tank was full. We found 
that this arrangement put quite a strain on the pump 
and packings, for after the gage showed a full tank, the 
float valve being closed, the pressure would rise to 100 
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lb. or more before the engineer could get to the switch- 
board to open the oil switch. Because of this, I devised 
the automatic arrangement as shown in the sketch. 
This arrangement is very sensitive and reliable and will 
open the motor switch before the pressure rises 10 lb. 
above the full tank pressure. 


The sketch of the lever arrangement to the oil switch 
explains itself. This is operated by a sash weight which 
is hooked up over a trip while the motor is running. 
The electric trip was made from an old door lock with 
a pair of bell coils mounted below it. The trip is con- 
trolled by mereury contacts int which is suspended a 
U-shaped copper wire from a counterbalanced lever 
operated by the altitude gage attached to the water main. 
The weight on the counterbalanced lever was adjusted 
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ELECTRICAL CONNECTIONS TO PUMP SWITCH 


very closely so as not to affect the accuracy of the gage. 
I get current for operating this system from the 110-v. 
line connected through 3 50-w. lamps in multiple series. 
When the tank fills, the pressure rises, dropping the 
wire into the mereury contacts. This causes the trip to 
throw the oil switch, stopping the motor pump, and at 
the same time ringing a bell in the boiler room to notify 
the engineer that the pump is off. Guy G. Logan. 


Whirlpool Over Pump Suction 


AT ONE TIME I was employed as night engineer in 
a pumping station. One of the pumps was of the cen- 
trifugal type, direct connected to a steam engine which 
had no governor, but was operated on the cutoff, with 
the throttle wide open. This pump took water from 
a reservoir and pumped it to a high pressure pumping 
station. The reservoir was partly above the center of 
pump and it was desired to empty it for cleaning, so 
the water was to be pumped down as low as possible. 

After I had been on watch for several hours, I went 
out to the reservoir, and when I got there I could hear 
a shrill sound from the corner of reservoir where the 
suction pipe entered, and then I saw a whirlpool taking 
in air. I hurried back to the plant, fearing that the 
engine might loose its suction, and cause a wreck, but it 
was running the same as usual, only a little unsteady. 
As time passed on the engine kept on running more 
unsteadily. 

A gage in engine room showing the height of water 
in reservoir indicated that the water was several feet 
above the center of pump. A thought then struck me, 
that I could not lose the suction as long as the water in 
reservoir was above center of pump, for when it would 
take a dose of air through the whirlpool the water would 
follow in after it. 
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To enable the water to be pumped lower, a raft of 
boards was made several times larger than the whirlpool, 
which was placed over it. This prevented the whirlpool 
and air entering and allowed the water to be pumped 
down to the desired level. 

[ have noticed that this scheme is often used on 
intakes in rivers or lakes where the water in them be- 
comes low. L. K. 


Priming of Stirling Boilers 

IN REGARD to the query in a recent issue as to the 
cause of priming in Stirling boilers, and the answer 
by the Babeock & Wileox Co., who make this boiler, I 
believe from my experience with this type of boiler, 
where the load is intermittent, as in a rolling mill, the 
Stirling is more subject to priming than the B. & W., 
Heine and others of the same general type. This is due 
to the fact that the steam drum (middle drum) is short 
and the volume of steam space in that drum is com- 
paratively small, so that a sudden draft of steam lowers 
the pressure slightly and the sudden rush of steam 
through the water, which is liberated through the 
slightly lowered pressure, carries the water up with it. 

Another reason for this unsteady water level is that 
the tubes which contain the greater part of the water, 
and in which the most of the steam is generated, are 
nearly vertical, and when the demand for steam in- 
creases and the corresponding rate of steaming is greater, 
the water in the tubes contains a greater percentage 
of steam bubbles, which increase the volume of steam 
and water in the boiler and therefore raise the level 
in the drum. Also, the steam bubbles which are rapidly 
passing up the tube to the steam drum naturally carry 
considerable water with them, which further raises the 
water level. 

In one plant where Stirling and Heine boilers were 
used on a comparatively steady load, very little differ- 
ence was noted in the variation of the water level when 
running at normal load, and the feed water regulators 
worked satisfactorily except when the boilers were be- 
ing forced. In another plant having Stirling and 
B. & W. boilers on rolling mill load, it was a common 
occurrence to see the water level rise from 8 to 12 in. 
when the load came on, and drop the same distance 
when it went off. The water glass was 18 in. long, and 
when 1% glass was carried with the mill working, it 
would sometimes drop out of sight when the mill engine 
stopped. This was caused, to some extent, by the boilers 
being on the end of the line; but when these two were 
off, the other B. & W. boilers were not similarly affected. 
We laid the cause of this violent fluctuation to the 
characteristics of the boiler, and to the fact that there 
was no dry pipe in the steam drum. The steam nozzle 
was directly open to the surface of the water, and pulled 
the water up like a water spout. In one boiler we 
placed a baffle plate under the steam nozzle, which made 
the steam pass over the top edge of it. This broke up 
the water spout action on the surface of the water, to 
some extent, and partly eliminated the trouble. 

The reason that the water line in the water column 
and glass fluctuate so much is that the column is con- 
nected to the middle drum where ‘the violent ebullition 
is taking place. Under these conditions of intermittent 
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are, as a rule, not successful for the reason that when 
the water line in the column falls due to falling off 
of the load, the feed valve opens, and raises the water 
to the point where it will pull over when the load comes 
on again. When we were having trouble with unsteady 
water level, it was suggested that a separate steam drum 
about 36 in. in diameter by 8 ft. long be placed above 
the 3 upper drums and crosswise of them with a connec- 
tion to each, the idea being to give a greater steam 
reservoir and reduce the sudden draft of steam on the 
water surface. This scheme, however, was not put into 
practice. 

In reading the published reports of some of the 
largest installations of this type of boiler, and especially 
those of the Delray station in Detroit, I find that auto- 
matic feed water regulators are, as a rule, not recom- 
mended because of the great fluctuation of the water 
level, but that the feed is regulated by hand. 

Quoting from the report of J. W. Parker on the 
operation of the boilers at the Delray station, before a 
meeting of the A. S. M. E. . ‘‘As for feeding the 
boilers, a skillful water tender does not touch the feed 
valves except at rare intervals and when the load on 
the plant becomes steady, the steam flow is continuous 
also. One automatic feed water regulator was tried out, 
but was not a success, due largely to a peculiarity of this 
(Stirling 2365-hp.) type of boiler on account of the 
rapid circulation. The water in the top middle drum 
stands at times 2 ft. or more above that in the other 
2 drums, although the 3 are connected with water- 
circulating tubes as well as by steam circulators and the 
main boiler tubes. 

‘‘The water columns are piped to the middle drum, 
as there are often no indications of water whatever in 
the outside drums. Under these conditions it is easy 
for a feed water regulator automatically attempting to 
hold a constant level in the center drum to get into 
difficulties whenever the demand for steam varies 
sharply. When the steam demand decreases slightly the 
water level will fall possibly an inch, being very sensi- 
tive. If the regulator immediately opens and starts 
feeding more heavily the circulation will be still further 
decreased, and the water level will fall still lower and 
the regulator feed still more heavily. The steam output 
of the boiler will be decreased rapidly with this until 
the regulator begins to close again. The steam output 
will now begin to increase and the water level rise also, 
and possibly close the regulator entirely.’ 

It may increase to the point where considerable water 
will be drawn over into the steam line or super-heater 
if there is one. In regulating the water level by hand, 
the water tender does not aim to keep it at a prede- 
termined level, but to feed at a rate approximately in 
proportion to the demand for steam. And in this con- 
nection, after a little practice, he can adjust the valves 
closely enough to feed at the same rate as the boiler 
is steaming, although the water level will vary to some 
extent. It must be remembered that the boilers at the 
Delray station are operated continuously at far above 
their rated capacity, which makes them more difficult 
to feed properly. 

Aside from this feature of feed regulation, I find 
these boilers as good and in some cases superior to 
some other water-tube types. J. C. HAwKIns. 
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Cleaning Oil Cooling Coils 


Arrer 2 yr. of continuous operation, the oil cooling 
coils had become very ineffective, although they were 
cleaned every 6 months on the outside where the mud 
from the cooling water collected, and on the inside by 
the use of compressed air at 60 lb. pressure. It was 
noticed that the air did not clean the tubes very well; 


they had become coated with a thick adhesive residue 


from the oil. The tubes are only about 1% in. in diam- 
eter, and U-shaped, which makes it more or less difficult 
to clean them on the inside. 
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CROSS SECTION OF OIL COOLER 


The job was finally done successfully by blowing a 
strong string through the U shaped tubes with the com- 
pressed air, and attaching a piece of waste or cloth to 
the end of the string that would fit tightly and drawing 
it through the tubes. 

After this the oil could be kept at a temperature 
of from 100 to 110 deg. F., where previously it had been 
running up to 150 and more. ee Tie 


A Nonslamming Pump Valve 

SEVERAL YEARS AGO, when engineer on board a Ger- 
man-built steamer, I had experience with a good kind of 
pump valve. These valves are made up of sheet metal 
dises seating onto perforated seats; each valve consisted 
of 4 dises seating on each other, with 3 of the dises 
having a number of small holes drilled in them, leaving 
the top disk solid. The feed and bilge pumps were 
fitted with these valves and we never had any trouble 
with the valves slamming, even when the engines were 
racing. 

In the plant under my charge, we have a receiver 
pump for handling the hot water return from the dry 
kilns; this water is very hot, and as soon as the packing 
in the pump cylinders became worn, the valves would 
begin to slam hard. 

To remedy this trouble, I cut out sheet metal dises in 
the drill press, drilling a number of 14-in. holes in all 
but the top dises so that when assembled each valve 
would be made up of 3 perforated dises and 1 solid dise. 

After this I sawed off the guide stem, cast integral 
with the seat in this make of pump, and, with a flat 
cutter belonging to a reseating machine, refaced the 
seat in place. To do this, I mounted the cutter on an 
arbor in the drill press, this making a good facing tool. 

Afterwards I drilled and tapped, also in the drill 
press, the center of the seat to 7/16 in., to receive the 
large-headed cap screws -or guide stems for holding 
the dises in place on the seats. 





PRAGTICAL 
ENGINEER 843 


I was afraid, as the seats only were provided with 
the usual cross bars, that the openings in the seat would 
be too large, so the dises would buckle under pressure, 
but the valves have given good satisfaction. 

The metal used was 16 gage, but 14 gage would have 
been still better on account of the large openings in the 
seat. Care must be taken not to give this kind of valve 
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VALVE DISCS AND SEAT 


too much lift, also to have the hole in the center of the 
dises an easy fit on the stem so they will not be liable 
to hang up. 

The explanation for this valve working quietly is 
that each dise is light and there is also a thin film of 
water between, as they seat, thus preventing shock. 

N. W. Kavunirz. 


How to Enjoy Your Work 

IF AN engineer does not like his work it is generally 
his own fault. It is possible to enjoy any occupation 
under the sun. 

To the engineer who dislikes his tasks, I would say, 
organize yourself, work up a systematic, cold-blooded 
method whereby you will gradually put yourself in tune 
with your work. This should be done because it will be 
helpful to you mentally, morally and even financially if 
carried out in the proper, consistent way. After a time 
you will find yourself a different man. Read the life of 
Demosthenes; bearing him in mind will prove an im- 
mense help both to begin your method and to persist 
in it. 

For instance, if your plant is small and your wages 
proportionate to the size of the plant, don’t sit around 
and wish that you were in charge of something bigger. 
Make the most of what you now have. Dig into your 
work as if it were the most important thing in the world. 

Your boiler isn’t doing its best work, that is certain. 
You can evaporate more pounds of water per pound of 
coal than you are now doing. Fuel is not fired correctly. 
The amount of air supporting combustion is seldom what 
it should be. Ashes are not handled properly. The 
feed water is too cold and contains too many foreign 
substances that should be removed before the water is 
permitted to enter the boiler. The flues are not suffi- 
ciently clean within and without. There are too many 
leaks through seams and tube ends. There is too much 
heat radiation, and so forth. There are a thousand 
things to think about in connection with the boiler alone, 
so, with your mind thus actively engaged you will for 
get your ‘‘hard lines.”’ 
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Study your job thoroughly and you will soon become 
devoted to it. This ean be easily proved by going to 
any college and observing the students. They work hard, 
day and night, for 4 long years or more and pay for 
the privilege of learning. Remuneration is not given a 
thought because they know beforehand that there ‘‘is no 
money in it.’’ They usually like the work, however; 
those who study and work hardest like it most. Ask one 
how he is getting along with his school work and he will 
answer, ‘‘Fine.’’ 

Next, follow a graduate to the power plant. During 
the first few months he applies himself diligently to all 
the details that come to hand. He has determined that 
he will master the plant and while he is mastering it he 
will tell you that he likes the work, no matter how much 
money the pay envelope contains. But, he begins to get 
acquainted. He is told by one of the other employes 
that he is too good a man for this place at the pay he 
is getting and, usually, that is where the trouble starts. 
He begins to believe that he ‘‘knows it all,’’ and that he 
is treated unjustly. This fancied injustice then preys 
on his mind and he loses interest in all his work. He 
does nothing more than is absolutely necessary to keep 
the plant running. Development and advancement have 
almost ceased. 

This student, you see, made a good start. He en- 
joyed his work up to the point where he became an 
‘‘average’’ man in knowing how to handle practical 
details; but, he didn’t stick to it. If he had made up 
his mind to learn something new and do his best every 
day, just as he did at college, despite the slight pay, he 
would eventually be head, shoulders, heart and soul above 
every other employe in the plant. This has been demon- 
strated time and again and is not mere theory. 

‘*Yes,’’ you say, ‘‘this all sounds fine; but if every 
man in the plant would enploy the same method of study 
for enjoyment of work how could there be an advance- 
ment? It would be difficult to give one man preference 
over another man, and if every engineer in the world 
would apply himself with equal earnestness all would 
be ‘up against it’ as much as they are right now.’’ 

The word ‘‘if’’ is the answer to that argument. 
There is absolutely no danger of universal thoughtful 
application. We have momentary impulses to ‘‘dig in’’ 
and we do dig in, but only-momentarily. You must 
remember that it takes a great many impulses, con- 
stantly repeated, to make a force, and it requires force, 
not a single impulse, to raise yourself high among the 
rest. 

This will perhaps be read by several thousand engi- 
neers who will nod with approval on finishing it. They 
will grit their teeth on finishing it and will say to them- 
selves, ‘‘I am going to do it. I will organize myself in 
such a way that my work will become a pleasure. I am 
sure I ean do it.’’ 

You can do it and you will do it if you are one man 
in a hundred; but if you are one of the other ninety- 
nine, you will forget what I am writing within a week 
and by that time will again be lamenting your lot. 

To the single man in a hundred who will studiously 
apply himself in this way, I needn’t say, ‘‘God bless 
you,’’ for the blessings will come automatically. 

To the ninety-nine who will soon forget, I must say, 
‘*God bless you.’”’ N. G. NEAR. . 
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Hot Bearings 


In THE June 1 issue, G.H.Wallace answers Subscriber 
on the treatment of hot bearings. The question is well 
covered; but as this is a vital problem, a few further 
remarks seem permissible. 

I have found graphite mixed with oil to be of ques- 
tionable value, as it immediately clogs up the oil ways. 

_ Castor oil cools bearings magically, and is, in many 
cases, actually the cheapest lubricant to use. 

Assuming that it cost twice as much per gallon as 
engine oil, and that 14 pt. per day is necessary to lubri- 
cate a giving bearing, as against 1% pt. of engine oil, the 
solution to the problem is clear. I use it on all my erank- 
pins and all overloaded bearings, with economical results. 
Beware, however, of castor oil on a bearing which is so 
overheated as to change the nature of the oil by evapora- 
tion. The residue left in the oil grooves is, in texture, 
like a good quality of sheet packing, and this substance 
is impossible to dis!odge without shutting down and tak- 
ing the bearing apart. I recommend flooding the bearing 
with water, by turning a hose on it, till the water ceases 
forming a cloud of steam on contact with the bearing. 
It is then cool enough to receive castor oil. 

Cylinder oil, with enough white lead mixed into it to 
make it yellow, is uncommonly good and will not clog a 
bearing, no matter how hot. A sniff of white lead will 
cool a bearing almost faster than a stream of water. 

As a rule, the more expensive oils are the most eco- 
nomical, for the reason mentioned above, provided they 
are bought of a reputable firm ; otherwise, your orders for 
10-cent and 90-cent oils may be filled from the same 
barrel. H. K. ScHoLEeFELD. 


Care of Blowoffs 


Two or 3 yr. ago, shortly after I left the employ of a 
laundry company, where 2 72-in. horizontal tubular 
boilers generated the heat and the power for the busi- 
ness, the engineer who replaced me got scalded to death. 
It was all a case of imprudence on his part. 

The blowoff on each boiler is located down beneath 
a board-walk in darkness. Anything around a plant in 
obscure places usually receives neglect, or attention only 
when outward signs manifest themselves of existing de- 
ficiencies and shortcomings. 

With a wrench and a lantern in hand, the engineer 
proceeded forward to tighten the nuts of the stuffing 
box. It seems the bolts were rusted deeply, and couldn’t 
withstand the added tension. Both boilers were under 
10 lb. steam pressure, when, suddenly, as he tightened 
the nuts an explosion occurred. The report aroused 
the excitement of employes throughout the establish- 
ment. All were panic-stricken and rushed to the fire 
escapes. Steam filled the engine and boiler rooms. After 
the blowing of.steam had ceased, they eagerly sought for 
the engineer. They found him in the pit under the 
board-walk beside the blowoff scalded to death. 

Now—my message to young engineers is to be careful 
when taking up on the stuffing box of a boiler blowoff 
under pressure . . . don’t do it. LUKE MARIER. 
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Heating Problem 


A sBuiLpine 70 ft. wide, 167 ft. long and 12 ft. high 
contains 28;868 sq. ft. of floor, walls and ceiling and 
1200 sq. ft. of glass windows. The walls are 12 in. 
brick. It is to be heated by steam coils. How many feet 
of pipe would be required to keep this room at a tem- 
perature of about 70 deg. F.? 

2. We have a tubular boiler, steam leaving the boiler 
at 80 lb. About how much coal would be necessary ? 


WwW. S 
ANSWERS 

IN REGARD to the heating surface and coal required 
for your building, I would refer you to the issue of 
Feb. 15, page 205, for an article on the determination 
of heating surface required, and to the data tables on 
page 241 of the same issue. 

Using these values, we find from the table that, in 
steam heating, for a surface of 28,868 sq. ft. of 12-in. 
brick wall without plaster, the radiating surface needed 
per square foot of wall surface is 0.089. This is on an 
assumption of heating the room to 70 deg., and with 
the steam supplied at a pressure of 5 lb. on the heating 
system. This would call for 2565 ft. of radiation to take 
care of the wall area. For the glass area, the factor is 
0.3 sq. ft. of radiation per square foot of glass area, and 
the total would be 360 sq. ft. of radiation for the glass. 

For change in air volume, allowing one cubic foot of 
air change, as outlined in the article, the factor is 
0.0059 per eu. ft. of building space, and the cubic feet 
will be 140,200, giving a total radiation for air change 
of 827. Taking the sum of the values of radiation, we 
get 3752 as the total square feet of radiation. 

Assuming that you will use 114-in. pipe coils, it will 
take practically 2 ft. of pipe to give one square foot 
of radiation, so that you would need 3752 times 2 or 7504 
ft. of 114-in. pipe made up into coils for this building. 

2. As to the coal needed, assuming a radiation of 
245 B.t.u. per hr. per sq. ft. of radiation, you would 
have 3752 times 245 or 917,000 B.t.u. given off per hour 
from the radiating surface. A pound of steam, at 5 lb. 
pressure, will give up 960 B.t.u. on condensing. There- 
fore, if we divide 917,000 by 960 it gives us 955 lb. of 
steam needed per hour, at 5 lb. pressure. The total 
heat at 5 Ib. will be 1156.2 B.t.u. for each pound of 
steam, and at 80 lb. pressure, the total heat would be 
1185.4 B.t.u. per lb. of steam. 

The number of pounds of steam to be made at 80 lb. 
pressure would, therefore, be equal to the product of 
955 times 1156.2 divided by 1185.4, giving 931 lb. at 
80 lb. pressure. 

Assuming that the boiler will evaporate 7 lb. of water 
per pound of coal burned, this calls for 931 divided by 
7 or 133 Ib. of coal per hour. A, li, &. 
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Questions Answered and For Answer 


Expert Help When In Trouble. If You Want 
Quick Answer Enclose a Stamp 
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¥ Bad Governing 

Ir, av varying loads, a McIntosh & Seymour engine 
runs slow or fast, how should the governor be adjusted 
to make the engine run steadily ? H. G. M. 

A. The question is in an indefinite form. If you 
mean that, at varying loads, the engine races, the 
trouble might be due to several things. 

In the first place, the engine may be over-sensitive ; 
that is, it may be so adjusted as to try to run faster 
at full load than at no load, in which ease the governor 
would be unstable and the engine would race. To cor- 
rect this, it would be necessary to decrease the tension 
of the governor springs, by the adjusting link which 
connects the spring to the weight. When this has 
been so adjusted that the engine no longer races, the 
speed can be brought to the proper point by removing 
the lead weight from the weight pocket in the governor. 
On an engine which has once been properly ad- 
justed and run for some time, however, the racing 
may be due to sticking of the governor, due possibly 
to improper lubrication. In this ease, if the governor 
is taken apart and cleaned and the lubricating holes 
cleaned out, it might remove the cause of the trouble. 

If what you mean, however, is that, as the load 
comes on, the speed drops off too much, it is an evidence 
that the governor is probably not sensitive enough. 
In that case, it should be made more sensitive by in- 
creasing the tension of the spring. When this has 
been done, the engine will be running over speed so that 
more weight will be necessary in the weight pocket of the 
governor weight. It is usual, in making this adjustment, 
to put the weight in first, then the adjustments are 
made at or below normal speed. This slowing down 
might also be caused by sticking, such as has been 
described above, which would be remedied by overhaul- 
ing and cleaning up the governor. 

In general, if the operation is due to sticking, the 
action of the governor will be erratic. At different 
times, it will run at different speeds with the same load. 
Gradual changes in the load or steam pressure will cause 
correspondingly gradual changes in the speed. If the 
governor is extremely sensitive, the racing or hunting 
will be in regular periods; that is, the engine will gradu- 
ally slow down and then quite rapidly come up to and 
above normal speed and then slow down again. This 
will take place at practically regular intervals, the com- 
plete period covering, say, 20 sec. or more. If the 
governor is not sticking, but is not sensitive enough, it 
will slow down as the load increases, but will usually be 
found to be running at the same speed at the same load 
any time that this is tried. 

McIntosH & SEymMour Corporation, H. Cooxke. 
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A Sluggish Governor 

WE HAVE a nonreleasing, Corliss gear, double-eccen- 
tric, self-oiling, automatic engine, 13 by 17 in., and 
running at 225 r.p.m. 

Its governor is constructed as shown in the accom- 
panying drawing. 

The engine is direct-connected to a 100-kv.a. alter- 
nator and is used for light load period which is about 
19 hr. a day. 

Its peculiar actions are something new to me and 
I have no satisfactory theory on the subject. 

Assuming, for example, that it is carrying a load of 
30 kv.a., which is a good average, it will run one day at 
210 or 212 r.p.m. The succeeding day with a load of 
within 1 or 2 kv.a. of the same, and the same steam 
pressure it runs sometimes as high as 227 or 228 r.p.m. 
Bear in mind that it does not race, but runs at a per- 
fectly steady rate for hours at a time (the load doesn’t 
vary much), vet at times there will be a change in speed 
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GOVERNOR WHICH GAVE TROUBLE 


Without any apparent reason, the ammeters and watt- 
meters showing the same as before, and steam being held 
practically constant. 

As soon as it makes its change there is no more 
fluctuation whatever. 

It has fairly good regulation, although somewhat 
sluggish in adjusting itself to sudden changes in load, 
but has no tendency to ‘‘hunt.’’ 

Would like an opinion as to the proper adjustments 
to be made to secure an inerease or decrease in speed. 
Also increasing or decreasing the sensitiveness of the 
governor. BR. 3B. 

A. The behavior of your 13 by 17-in. engine, in run- 
ning at constant speed for some time, then changing to 2 
different speed without apparent change of load, indi- 
cates that the governor is set for extremely close regu- 
lation, and is probably sticking inthe pin or elsewhere. 
In this way the engine maintains speed until the load has 
changed sufficiently to cause the governor to move to a 
new position, whereupon the engine assumes a speed due 
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to the conditions with this position of the governor. The 
governor should be taken apart and eleaned carefully, 
and the main pin examined to make sure that it is not 
cut. 

The governor may regulate better, after the excessive 
friction is removed, if it is set for less sensitive opera- 
tion. There should be a drop of 2 revolutions or more 
from no load to full load. The proper adjustment is 
to set the spring pin farther out in slot by unscrewinz 
the set serew which you show at the end of the slot 
farthest from the governor arm pin, and slipping the 
spring pin out accordingly. If the spring pin is already 
at the end of the slot, it is best to add weight at the 
bent end of the arm, and then tighten up the spring to 
give the proper speed. If the spring is already scréwed 
up to its limit, one or 2 coils can be cut off at one end, 
which will make the spring stiffer, and decrease the 
sensitiveness of the governor. 

A simple increase in speed can be made by tightening 
the governor spring, so that the engine must run faster 
to pull the arm out to the proper running position. 
Tightening the spring, however, increases the sensitive 
ness of the governor, and may have to be accompanied by 
slipping the spring pin outwards in the slot, as described. 
or by weighting the bent end of the governor arm, and 
inereasing the spring tension correspondingly. 

Steruing H. BuNNELL. 


Relative Cost of Steam and Electricity 


Way Is electricity cheaper than a steam engine? 

2. Why do all single-action pumps have auxiliary 
valves ? 

3. If the throw of an eccentric is 5 in., what is the 
valve travel? 

4. Ifa cut of 14 in. were taken off an eccentric, how 
would the engine be affected ? J. L. B. 


ANSWERS 


ELEctRICcITY is not cheaper than a steam engine, In 
certain cases, it may be cheaper to buy electric current 
and run a motor than to install a boiler, steam engine 
and piping system, and generate one’s own power. This 
would be the ease where steam is not needed for any 
other purpose than for power, and the amount is small, 
say down under 150 hp. In other cases, the steam engine 
is much cheaper than electricity; for instance, a plant 
of 100 hp., where as much steam is needed for heating 
the building or industrial work as is used in the engine; 
where the power from the steam engine is practically at 
no cost except for the repairs on the engine. 

2. As to this question, we think you mean, why do 
all single-cylinder pumps have auxiliary valves? A 
single-acting pump is one which works only on one end 
of the pump cylinder. It may be a single cylinder 
plunger pump or a piston pump with one end of the 
eylinder open. A single cylinder pump is one where 
there is only one pump cylinder and one steam cylinder, 
as contrary to the duplex pump, which has 2 water cyl- 
inders and 2 steam eylinders. 

In the single cylinder pump, there must be some de- 
vice for moving the steam valve at the end of the stroke, 
so as to reverse the motion of the pump. In the steam 
engine this is done by the action of the eccentric carried 
on the shaft, and the action of the engine is continued 





_—_— ~~ FF et OO 


a fe ~-« 












N 
ee 





September 1, 1915 















oem 





past the end of the stroke by the weight of the flywheel. 
In the pump, there is no such force available, and the 
reversal is secured by the use of a pilot valve, which 
admits steam to operate a piston in the valve chest, and 
this, in turn, drives the main steam valve of the pump. 
Different mechanisms are used for accomplishing this 
purpose. 

3. The throw of an eccentric is the distance from the 
center of the shaft to the center of the eccentric, and if 
this is properly expressed, as 5 in.,. the travel of the 
valve will be twice this, or 10 in. This is a very large 
valve travel, and we suspect that your distance of 5 in. 
is the double throw of the eccentric, or twice the dis- 
tance from the center of the shaft to the center of the 
eccentric. This would be the diameter of the eccentric 
center circle. If this is the case, the travel of the valve 
would be equal to 5 in. 

4. You do not state how the 14 in. is to be cut off 
your eccentric. We presume that it refers to turning 
off 14 in. all around the circumference. : In this case, it 
would make no difference in the action of the eccentric, 
the only change that would have to be made would be to 
use a smaller eccentric strap and a longer eccentric rod. 
A. L. R. 


Operating Questions . 


Ir your fireman told you the feed pipe was blocked 
with scale, how could you tell such was the case without 
entering the boiler? 

2. If the end of the blowoff line runs into a tank, 
how ean you tell where a possible leak may be? 

3. If you had a battery of 6 boilers and the blowoff 
pipe broke on one of them, what would you do? 

4. How would you ease up on the crankpin of the 
high-pressure side of a cross compound engine, to pre- 
vent excessive heating? 

5. In ease of accident, what is the quickest way to 
shut down a 4-valve condensing engine not equipped 
with electric stop motion? SUBSCRIBER. 


ANSWERS 


Ir THE pipe inside of the boiler is blocked with scale, 
the feed pump will slow down when confined to the 
boiler in question by a proper manipulation of the sev- 
eral valves, and will run only enough to compensate fo 
the slippage due to wear of valves and leakage at the 
packing. 

The pressure will also run up in the feed line outside 
of the boiler, as can be seen by a gage attached to it. As 
a matter of fact, there should always be a gage on the 
feed line, the same as on the boiler, to register steam 
pressure. 

If there is some means of relieving the pressure in the 
feed line between the pump and the boiler, such as ar 
extra valve, or in a pinch, even by a feed line to another 
boiler, preferably not under pressure, by opening and 
closing this valve intermittently and watching the pump 
or pipe line gage meanwhile, you can soon tell if the 
pipe line in the boiler is obstructed. 

By closing the master valve on the feed line next to 
the boiler and taking the cap off the check valve outside 
of it (provided of course that this can be done safely) by 
opening the master valve slowly, it will show at once 
whether the pipe is obstructed. 
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If the pipe is entirely sealed, it will be the same as a 
“‘dead end,’’ and any difference in temperature due to 
loss of radiation in the pipe next the boiler or near it, 
ean be felt with the hand. 

2. Where there are several boilers connected to a 
common blowoff pipe which empties into a tank, should 
any of the blowoff valves leak, even a small amount, it 
can usually be noted by feeling of the several pipes just 
outside the blowoff valve, and the one or ones with the 
highest temperature are the troublesome ones. If it so 
happens that some other small pipes enter either the tank 
or even the blowoff pipe itself (which, by the way, is poor 
practice), and which convey hot water or steam, the heat 
from this cause might lead one on a false clew or pos- 
sibly might create a uniform temperature all along the 
line that would completely deceive you. 

3. It is impossible to determine definitely just what 
is meant by this question, as the location of the break 
and the condition under which it occurs change the 
answer completely. If the blowoff pipe broke off be- 
tween the blowoff valve and the boiler, you cannot do a 
thing to stop it; only keep out of the danger zone. 

Even if the boiler has a nonreturn valve on the steam 
main, this will not help matters until the boiler has 
entirely emptied itself. If you do not have such a 
valve, do your best to cut the affected boiler out by hand, 
but do not take any risks, as no plant is worth a man’s 
life. 

Suppose the blowoff pipe connecting one boiler of a 
battery of 6 to a common blowoff main, should break. 
They do not break when idle, only when in service. In 
such a case, if a lever valve is at hand, shut it if time 
permits and if you think of it. Generally, in an instance 
of this kind, one is so startled by the suddenness of the 
accident that he neglects to do the right thing at the 
right time. 

If a wheel valve is used, you have no time to shut it, 
so get out at once and draw the fire. If you have a 
dumping grate, dump it quick and, if possible, cover the 
remains in the ashpit with ashes, wet coal, slack, earth, 
or even fresh lump coal,—anything to cut down the heat 
resulting from the fire. Close the fire and ashpit doors. — 

If hand-fired grates, use the hoe and get out the bulk 
of the fire as soon as possible. You may get burned a 
little, but that is part of the game. Close the fire doors 
and wait for the boiler to blow itself off. If you have 
not time to shut off the feed, let it go until the most of 
the danger has passed. 

If the break occurs along the line some place in the 
common pipe leading to the blowoff tank, one may have 
a chance to close even a wheel valve with comparative 
safety. In any event, do not lose your head and do not 
get excited and inhale steam. If one gets scalded on the 
surface, though very painful, it will heal in time; but if 
one inhales steam, even when it is not considered hot to 
the touch, it is generally fatal. 

When danger has passed, devise ways and means for 
continuation of service as conditions may require. The 
fittings, ete., on hand govern this usually; but there are 
pipe and a few odd bushings and couplings around most 
plants that can be used as temporary connections to the 
atmosphere so as to keep the boiler in service if it can 
be done, pending permanent repairs. 
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Where there is a break, however, there is a cause. 
Blowoff piping is usually cramped at best, and little room 
is provided for expansion; if this is the cause, arrange 
to eliminate it or there will be a repetition of the acci- 
dent. It is best to use double strength cast-iron or steel 
fittings in this service, and Ys and 45 deg. are preferable 
to Ts and Els. 

4. I take it for granted that you refer to a releasing- 
gear 4-valve engine of the Corliss type. The valve gear 
of such an engine has some method of adjusting by 
hand or a wrench, so as to change the proportionate load 
between the 2 eylinders. Should the high pressure 
erankpin be heating, this might be due to lack of lubrica- 
tion, sand or grit entering the bearing, or to an overload. 
If the latter, the best thing to do is to throw more of the 
load on the low pressure cylinder, by decreasing the point 
of cutoff in that eylinder. This done, pressure on the 
high pressure pin will be relieved considerably. 

5. Let us make your question a negative one for the 
sake of explanation; let us suppose that your engine has 
an electric stop motion. In ease of accident, what do you 
do? You press the button which shuts off the steam in 
any one of several ways, depending on the make of stop 
you have. It may be by the throttle direct, or by an 
auxiliary throttle used for this purpose exclusively, or it 
may be by a butterfly valve. 

In any event, when you press the button the engine 
comes to a stop through lack of steam. It is true that 
the condenser will prolong the time of stopping to a 
certain extent especially if it is not operated by the 
engine in question but by some separate means. If 
there is a quick opening valve in the exhaust line open 
to the atmosphere some place, opening this will destroy 
the vacuum and reduce the time of stopping. This valve 
should be very convenient or else accessible by means of 
a lever or rope, or other positive device suitable for the 
case. 

Now, on the other hand, what should be done if the 
engine is not equipped with a stop motion? This is a 
problem that cannot be answered so as to be applicable 
to many cases, as the conditions of service vary so much. 
What might be scund advice in one instance might be 
entirely wrong for a plant across the street or for a 
plant in a similar line of manufacture in a_ nearby 
locality. 

Again, much depends on what is meant by the word 
‘‘aecident.’’ It might be an aecident to the lineshaft 
in a factory, or it might be that the main belt would 
break on one side, enough to require a quick stop. Then, 
it might mean an accident to the engine itself, such as a 
fractured strap end of the rod which would pound sev- 
eral times before letting loose entirely. It might be that 
the frame would break, as these things do happen, and 
never when the engine is idle. The accident might be in 
the steam lines some place where it would interfere with 
the stopping of the engine by the usual method. All of 
these things must be considered in connection with the 
answer. Every steam line to an engine should have a 
master valve back of it. If it is the only engine taking 
steam from the boiler, the master valve should be on 
top of the boilers, in which ease, should the nature of the 
accident prevent closing the throtfle in the engine room 
itself, one could close the master valve. A permanent 


means should be provided to get the master valve at all 
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times either by a fixed ladder, a sprocket wheel and chain, 
or by an extension valve stem leading to a convenient 
place. The vacuum breaker could also be connected by 
a suitable device so that it could be operated from the 
same place as the master valve. 

The condenser requires some consideration also. All 
those made in late years by reputable firms are ‘‘flood 
proof’’; that is, should there be a tendency for the 
water to rise in the machine, it will raise a float con- 
nected to a valve leading to the atmosphere which will 
break the vacuum and cause the water to subside. Some 
of the old timers without this important attachment, 
practically invite disaster, yet many of them have oper- 
ated for vears without flooding. 

To take up the engine itself, much more might be 
said; but, to sum it up briefly, one must be acquainted 
with the engine in question in order to advise what to 
do in an emergency. The 4-valve engine you mention 
might be of the nonreleasing gear type, such as has 
come into vogue extensively during the past decade, the 
steam valves of which are functioned by a shaft governor. 
Then, again, it might be the old reliable releasing gear 
Corliss engine and a quick method of stopping this typc 
of engine depends entirely on the design of the valve 
gear. There are several engines on the market now which 
have a releasing gear functioned by a knockoff lever 
located on top of the gear where in an emergency one 
may grasp the outer end of it and hold the lever out far 
enough so that the hook will not engage and the steam 
valves will remair closed, thus stopping the engine. True, 
it takes grit and some muscle to do this trick under cer- 
tain accidental conditions. 

For several years, the writer was erecting engineer 
with a concern making a valve gear of this type and 
demonstrated every engine in this manner as an emer- 
gency stop which is much quicker than waiting to close 
the throttle. In faet, on one job, the purchaser was so 
taken with this idea that the knockoff levers were con- 
nected to stout cables leading to a convenient place 
where a pull on a rope would: raise the layers, and thus 
prevent the hooks from engaging and stop the engine. 

The ‘‘hand eontrol’’ stunt cannot be used on every 
Corliss nonreleasing gear owing to design; but a con- 
venient lever can be arranged that will raise the gover- 
nor enough to throw the knockoff cams around till they 
accomplish the same purpose, that is, prevent the hooks 
from engaging. After the engine has stopped when using 
this method, the throttle can be closed. 

It is true that the valve gear can be detached and 
worked by hand on many Corliss engines, and thrown 
into the ‘‘reverse’’; but this throws a heavy strain on 
the engine and the practice should be discouraged. Sev- 
eral bad accidents have been caused by operators stop- 
ping for the day by reversing the gear by hand under 
steam. 

All these side issues have been: brought in in connec- 
tion with your query in order to show what a broad 
question it is. As a matter of fact, a book might be 
written on this subject, and still leave much to be said. 
Every engineer who takes pride in his job, should study 
this feature along with others about the plant and de- 
cide what to do and devise methods of doing it, in case 
certain probable accidents do occur. See that this ap- 
paratus is always ready to work. G. H. WALLACE. 
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Exhaust vs. Live Steam 


KINDLY INFORM me whether it would be better to use 
30 lb. back pressure on an engine in order to obtain the 
necessary steam for industrial purposes or to use live 
steam reduced to 30 lb. pressure. W. E. Z. 


A. It will depend largely on the initial pressure at 
which steam is made, and on the relation between the 
amount of steam required at 30 lb., and the amount re- 
quired to run the engine. 

If the steam which the engine will furnish when giv- 
ing the required power and operating at 30 lb. back 
pressure, is approximately the same as that required for 
the industrial use, it will be more economical to run the 
steam through the engine than to run the engine sepa- 
rately and use live steam through a reducing valve. 

If the steam required for power is considerably 
greater than that required for industrial use, it will be 
better to use live steam for the industrial purposes, as 
the engine would take a good deal more steam, to deliver 
the same power, when operating at 30 lb. back pressure 
than when operating at atmospheric exhaust. 

If, on the other hand, the engine does not deliver 
enough steam, when operating at 30 Ib. back pressure, 
to supply the industrial uses, it will pay to operate the 
engine with 30 lb. back pressure and supply the makeup 
steam through a reducing valve, unless this operation of 
the engine requires a very considerable increase in 
initial pressure. 

It does not take much more coal to make steam at 
100 Ib. pressure than at 30 lb., and the extra heat will all 
be carried on to the industrial system, if the piping is 
well covered, because heat is not lost, as you well know, 
when sending the steam through a reducing valve. The 
steam is simply dried out, and possibly slightly super- 
heated ; but if this were mixed with the exhaust from the 
engine, it would not result in a superheat for the whole 
body of steam. A. L. R. 


Turbine Operation 

IF THE emergency stop and emergency throttle valve 
on a 1000-kw. Curtis steam turbine were out of com- 
mission and the turbine dropped its exciter, what would 
you do? 

2. What are the precautions to be observed when 
synchronizing a turbine set with a reciprocating set? 

H. G. M. 
ANSWERS 

THUS QUESTION is not entirely clear. If it is the in- 
tention to cover a condition under which the turbine 
would run away, the question does not state that, in 
addition to the emergency speed limiting device being 
inoperative, the Operating governor at the same time is 
also inoperative. _Of course, if the operating governor 
and valves are in proper condition, the speed of the 
turbine would be controlled entirely independently of 
the throttle valve and emergency stop even if the load 
were suddenly dropped, due, for instance, to loss of 
excitation, and the machine would be perfectly safe. 
The emergency governor is simply a safety device to 
prevent a runaway in case the operating governor for 
any reason failed to control the speed. 


849 






If the improbable condition existed of both operat- 
ing and emergency governors failing to function prop- 
erly and remaining open, and the throttle valve were 
also »pen and inoperative with no load on the machine, 
a runaway would quickly result if the steam could not 
be shut off by some other means. 

On second thought, it may be that you intend to 
cover a condition where the turbine is under control of 
the governor, but with the throttle valve in the open 
position but inoperative. Obviously, under such a con- 
dition, it would be necessary to cut off the steam by some 
other means in order to repair the throttle valve. With 
the Curtis turbine, even if the throttle valve were inop- 
erative, the turbine could be shut down by hand manip- 
ulation of the operating governor mechanism; but this 
would leave full steam pressure on the throttle valve 
and the steam chest, and it of course would be necessary 
to cut the steam off by some other means before exten- 
sive repair work could be done. 

2. The same precaution that must be taken in syn- 
chronizing any 2 prime movers must be observed. No 
special precaution must be taken in connection with 
synchronizing of turbine with a reciprocating engine. 

GENERAL ELeEctrICc Co., 
R. B. BEALE. 


Boiler Strength Calculations 


Ir you figure the safe working pressure of a new 
boiler and find it will stand 125 lb. per sq. in., and your 
measurements and figures are all right, but the inspector 
figures it and won’t allow more than 100 lb. per sq. in., 
using the same factor of safety in both cases, what is 
wrong? 8. 

A. As a general thing, when an ordinary individual 
figures the safe working pressure of a boiler, he assumes 
that the efficiency of the riveted joints is a certain per 
cent of the strength of the solid sheet and also that all 
stayed surfaces are amply taken care of for a working 
pressure in accordance with the diameter, thickness and 
tensile strength of the sheets. 

An inspector makes a business of looking for defects 
in boilers and when he first examines a new boiler (or 
a used one for the first time), he usually figures the 
efficiency of the joints and also the stayed surfaces. 

The writer has known.of a boiler being built that, 
according to the contract and specifications, had joints 
of a certain construction and consequently of a certain 
efficiency. As a matter of fact, the joints were not built 
in accordance with the specifications, the rivets being 
pitched slightly greater and were also smaller, the error 
being overlooked by the builder. 

In a ease like this, the inspector would soon find that 
although the boiler would be rated at a certain maxi- 
mum pressure by the ordinary method of figuring, it 
would not stand that pressure owing to the weaker 
construction of the joint, with a reasonable factor of 
safety. 

It is the inspector’s business to look for weak places 
and if he found that a boiler which it was presumed 
was built for a maximum pressure of 125 lb. would not 
earry more than 100 lb., the purchaser would be justi- 
fied in rejecting it. Geo. H. WALLACE. 
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Our Government Engineers 


For the past 20 yr., our Government has been carry- 
ing on extensive projects in engineering of almost every 
description which course was no doubt precipitated 
by an incessant agitation for the development of our 
national resources. These undertakings have opened 
up vast territories of land for cultivation, conserved 
and replenished many square miles of forest, saved 
enormous quantities of coal by developing water power 
sites, improved navigation in rivers and habors and 
in many other ways helped in developing the country 
and improving industrial conditions. 

Much of this work was started by engineers in the 
Army and Navy Departments; but as the work to he 
carried out grew to immense proportions and required 
the services of specialists who did not receive their 
training in the Government Academies, the work of 
selecting the proper men to carry out the various under- 
takings has been in the hands of the Civil Service Com- 
mission. 

The most gigantic engineering undertaking of our 
Government is the Panama Canal, and its successful 
completion has been a benefit not only to Americans, 
but to the world at large. All nations have been inter- 
ested in this project and it is but fitting that the Inter- 
national Engineering Congress which meets in San Fran- 
cisco during the week of September 20th should be given 
over largely to papers on the engineering features of 
this work. Much has been published about the various 
features of the Canal project, but this will be the first 
set of articles to cover the entire project by those in 


charge of the work. 


This is only one of a great many Government accom- 
plishments in engineering and a study of the papers pre- 
sented will show that American engineers are thorough. 
resourceful, efficient and courageous. 

In the reclamation service the Government has built 
dams forming reservoirs for the storage of irrigating 
water, in some eases using the water stored to develop 
power for pumping at some distant point. Wonderful 
work has been done for the mining industry in the way 
of surveys, instruction in the use of explosives, rescue 
work, extinguishing mine fires, ete. 

To those interested in steam power plants, the most 
important work of our Government engineers has been 
their study of fuels used for boiler furnaces, the best 
methods of handling fires and baffling systems. All of 
the results of their investigations are published in 
pamphlet form and are available to those who desire 
them. 

As a rule, the investigation work which is carried 
on by Government engineers entails a great deal of 
expense in equipping a plant to secure the desired 
results, so that work of a similar nature has been car- 
ried on only by the largest industrial concerns and 
they have not been willing to publish all the technical 
data which they secure, and even then prejudice is apt 
to lead the investigators to modify their reports in favor 
of the apparatus which they manufacture, making their 
opinions biased. 

Without question the Government is carrying on a 
good work and the services of specialists have been put 
to use in such a manner that all citizens are benefited. 
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N. A. S. E. Convention 


EPT. 13-17 is reserved. On those days, the national 

convention of engineers will be held at Columbus, O., 

with headquarters at the Chittenden Hotel, sessions 
in the auditorium of the Chamber of Commerce and ex- 
hibits in Memorial Hall. During the week, also, there 
will be a fall festival with pageants, parades and ex- 
hibits. 

For the convention, the program includes on Monday 
registration for delegates, visitors, officers and ladies, 
the meeting of the state organization, reception by the 
national officers and opening of the exhibits, which will 
be open each day from 9 a. m. to 10 p. m., except Wed- 
nesday. 

Tuesday will open the convention sessions with ad- 
dresses by Governor Willis, President F. L. Ray, Mayor 
Karb, Vice-president Damon, W. P. Tracy of the Cham- 
ber of Commerce, and Past president Coe, at 10 a. m. 
Afternoon session will be held at 2 p. m., meeting of the 
Ladies’ Auxiliary at 4 p. m., and Life and Accident 
Dept. at 8 p. m. Also, a theater party for all ladies 
and a smoker at 10 p. m. for delegates and exhibitors. 

Wednesday will be devoted to an outing and field day 
at Indianola Park, with athletic games and base ball. 
And in the evening 6 to 10 the exhibit hall. 

Thursday will be given up to business sessions at 
9 a. m. and 2 p. m., and a lecture at 2:30 p. m., with an 
entertainment in the evening by talent from the Exhib- 
itors’ Association. 

Friday morning at 9 will be a session holding until 
the business is completed, and at 8:30 p. m. installation 
of newly elected officers and the closing ball at United 
Commercial Travelers’ Hall. 

The ladies will hold further sessions on Thursday at 
9 :30-and 2:30 and on Friday at 9:30. 

The local convention committee, consisting of Messrs. 
C. W. Smith, H. E. Eichorn, John Borden, C. C. Pat- 
ton, Ernest Miller, J. C. Weaver, T. E. McFadden, G. A. 
Barbee, L. C. Ziegler (chairman), J. L. Sigrist and 
Joseph McCue are making every effort to have the con- 
vention surpass even the very successful ones held in 
previous years. 


Electrical Prosperity Week 


LANS are going forward rapidly for Electrical 
P Prosperity Week, to be held Nov. 29 to Dec. 4 of 

this year. Practically every city in the country 
has its organization perfected and is going forward with 
the plans which involve the illumination of cities 
throughout the extent of the country, and an advertis- 
ing campaign for the use of electrical apparatus and 
electric current to cover the entire country during that 
week. ‘Those specially interested in pushing the plan 
are the central stations, electrical manufacturers, job- 
bers, contractors and dealers, local electrical organiza- 
tions, department stores carrying electrical apparatus 
and using electricity for advertising purposes, the Elec- 
trical Vehicle Association, National Electric Light Asso- 
ciation, and the effort is being made to have special talks 
on Electricity in the public schools and before social 
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clubs, especially women’s clubs, where the utility of 
electrical devices for the household may be demonstrated, 
and also to induce the public, so far as possible, to do 
much of their Christmas shopping during Electrical 
Prosperity Week, with the special emphasis, of course, of 
the suitability of electrical devices for presents. A 
poster has been specially designed, which will be repro- 


ELECTRICAL PROSPERITY WEEK 
NOV. 29 —- DEC. 4 








duced in the form of cuts and of paster stamps, as well 
as of large posters, and the design is reproduced here- 
with. A full organization has been perfected to take 
up the work in different parts of the country and by 
different industries. Complete information can be ob- 
tained from J. M. Wakeman, General Manager, 29 W. 
39th St., New York City. 


FOLLOWING ovuT its policy of doing everything pos- 
sible to serve and improve relations with its customers, 
The Goulds Manufacturing Co., Seneca Falls, N. Y., 
has just opened a Pittsburgh office in The Henry W. 
Oliver Building. This. office is under the management 
of H. H. Henderson, who has been representing the 
company in Northern West Virginia and Southeastern 
Ohio. E. C. Wayne, who comes from the main office 
at Seneca Falls, has been appointed assistant manager. 


U. S. Crvm Service CoMMissioN announces an 
examination for petroleum engineer, to fill a vacancy 
in the Bureau of Mines, for service in the field, at a sal- 
ary ranging from $2500 to $3000 a year; duties, to in- 
vestigate technologic problems relating to the storage 
and transportation of oil, with a view to obtaining uni- 
formity and economy in design and construction, pre- 
venting waste, and standardizing methods and practices 
relating to the storage and transportation of oils. At 
least 3 yr. educational training in a college or university 
of recognized standing, and at least 5 yr. experience in 
the designing, construction, and operation of oil pipe 
lines and construction of steel storage, are prerequisites 
for consideration. Applicants must not have reached 


their forty-fifth birthday on the date of examination. 
Apply for Form 2118, stating the title, Petroleum Engi- 
neer (Male), to the U. S. 
Washington, D. C. 


Civil Service Commission, 











PRAGTIGAL 























Lubricator 


ITER suceessful tests covering more than a year 
on one engine running at 800 r.p.m. and another 
at 275 r.p.m., Greene, Tweed & Co. announces The 

New Rochester Automatic Lubricator, Fig. 1, embodying 
some of the most important improvements ever made in 
that well-known lubricator during its 20 yr. service in 
power plants. 

Innovations make considerable change in the appear- 
ance of the Rochester. First, as seen in the illustration 
the familiar pawl and ratchet is replaced by a clutch 
drive, and this drive is perhaps the chief improvement. 
It does away with the noise of the pawl, which is objec- 





POSITIVE CLUTCH DRIVE ROCHESTER AUTOMATIC 
LUBRICATOR 


FIG. 1. 


tionable in plants where quiet running, high speed 
engines are in use, giving a noiseless lubricator and posi- 
tive lubrication. Notwithstanding that it is a clutch 
drive, there is a regulating device, whereby more or less 
lost motion can be given to the actuating arm, by chang- 
ing the position of the adjustment pin in that arm. 

Also the stuffing box is made stronger and larger, 
permitting the use of more Palmetto packing, insuring 
tight stuffing boxes and smooth running pistons. 

Every lubricator user who has experienced the break- 
ing of a lubricator gage glass and the consequent spilling 
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of the oil from the bowl all over the floor, will appreciate 
the automatic gage glass fixture on the New Rochester. 
If the gage glass breaks, a valve in the lower fixture 
automatically shuts off the oil and the lubricator keeps 
on just as if nothing had happened. 

The principal working parts are encased and pro- 
tected from dirt and grit, yet all parts are easily get-at- 
able. All mechanism is compactly centered in a steel 
pump block, which can be almost instantly detached 
from the bowl or reservoir, giving easy access to all 
working parts for cleaning or repairing, without disturb- 
ing the reservoir attached to the engine. 

Figure 2 shows the New Rochester being inspected at 
the end of a year’s test in the Union Brewing Co.’s plant 
at Newark. Attached to a Ridgway high speed engine 
of 75 kw. output, the New Rochester has stood up under 
a year’s run producing no noise in the running. Neither 
is there sign of wear or slippage. Chief Engineer, Frank 





FIG. 2. INSPECTING LUBRICATOR AFTER A YEAR’S SERVICE 
J. Sturgis of the plant says: ‘‘The New Rochester has 
worked noiselessly and the new clutch drive is abso- 
lutely positive. The stuffing-box prevents leakage and 
the lubricator has saved 75 per cent in oil. The New 
Rochester is everything that a lubricator ought to be.’’ 
Close regulation of feed is a sterling feature of the 
Rochester and 3 ways of adjustment are offered, any 
one of which insures perfect regulation. These ways 
are: By changing the position of the adjustment pin in 
the actuating arm; by adjusting the screw in the 
plunger; and by changing the position of the rod con- 
nection on the actuating arm. Once adjusted to feed 
any amount of oil from the tiniest drop to an almost con- 
tinuous stream. it feeds that amount steadily for any 
pressure, vacuum or temperature. No working pressure 
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can overcome the constant feed because the internal 
design of the Rochester is mechanically right. Each 
independent feed is equipped with an improved vacuum 
and check valve, so they are unaffected by any vacuum 
in the cylinder that might otherwise syphon‘he oil from 
the oil line. 

Each feed of every New Rochester is also equipped 
with a Multiplus sight feed, which is a combination of 
the 3-way cock, as formerly furnished with Rochester 
lubricators, and a patent sight feed device. The 3-way 
cock shows the size and number of drops discharged by 
the pump. The sight feed shows the movement - the 
oil as it passes to the point of delivery. 

The sight feed is constructed so that the oil passes 
through a circular chamber enclosed by a heavy glass 
disk. The outlet in the center of this chamber contains 
a hollow plug or plunger and to pass through this out- 
let the oil must compress the plunger, which moves in 


Fig. 1. 
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In appearance, the New Rochester is ornamental to 
pump, compressor or engine. 

Perfect lubrication is secondary to the great economy 
in oil consumption that the’ New Rochester effects as 
savings as high as 75 per cent have been recorded with 
this lubricator. 


The Graton & Knight Exhibit at 
the Pan.-Pac. Exposition 


HE Graton & Knight Manufacturing Co.,. oak 
leather tanners and belt makers, of Worcester, 
Mass., have an especially complete and instructive 

exhibit of leather belting and leather specialties in their 
booth in the Palace of Machinery, at the Panama-Pacifie 
Exposition. This exhibit is divided into 3 separate and 


distinet divisions. 











OPERATING EXHIBIT 











FIG. 2. 


and out, flashing or blinking exactly according to the 
pulsations of the pump, showing plainly the movement of 
the oil being delivered as it passes the sight glass to its 
destination and while it is in a solid column under 


pressure. 





GENERAL VIEW OF GRATON & KNIGHT EXHIBIT 


The first division represents the complete line of Gra- 
ton & Knight leather belting, including all their regular 
brands, as well as their famous Neptune waterproof and 
Spartan steamproof brands. This part of the exhibit is 
arranged for easy inspection by visitors. 
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The second division or panel exhibit, is one of the 
most elaborate exhibits in the Machinery Palace. Here 
is found an interesting display of various cuts of leather, 
the company’s different brands of lace leather, also 
round, twist and built-up round belting, all of which 
is particularly interesting to users of these various 
products. 

It is well known that certain portions of the hide 
are not suited for belting purposes, yet when sorted 
and specially finished they are unsurpassed for manu- 
facturing leather sundries. The major portion of this 
specialty exhibit is a demonstration of the manner in 
which the Graton & Knight people utilize the leather 
which is unsuitable for use in their high-grade belting. 
It is both surprising and interesting to note the great 
variety of leather sundries shown, principal among which 
are automobile and motorcycle leather specialties of 
every description, strapping for all purposes, trunk han- 
dles, leather aprons, packings, gaskets, disks, pump leath- 
ers, washers, ete. 

In this division is also found a representative show- 
ing the shoe counters, soles, welting, and other shoe sup- 
plies manufactured by the Worcester Counter Co., also 
bieyele and motoreyele saddles manufactured by the 
Persons Manufacturing Co. Both these companies are a 
part of the Graton & Knight Corporation. 

The third division is a running exhibit and is divided 
into 2 sections. The first section comprises an operating 
exhibit of some 12 or 15 different types of drives. They 
represent some of the most difficult drives in factory 
experience, and are all successfully belted, not in ac- 
cordance with theory, but as a result of many exhaustive 
tests and 64 yr. experience in manufacturing leather 
belting for all conditions of service. The drives shown 
in the accompanying illustration of this operating exhibit 
are as follows: 1, %-in. single strand ‘‘V’’ belt drive; 
2, cone drive (textile machinery); 3, mule drive in 
horizontal plan; 4, bicyele drive (cotton mill spinning 
frames) ; 5, vertical drive with weighted idler; 6, quar- 
ter-turn drive with 2 idlers; 7, mule drive in vertical 
plane ; 8, 5 strand 114-in. ‘‘V’’ belt drive reduction, ratio 
7 to 1; 9, stripper drive (Woolen Card) ; 10, quarter-turn 
drive without idler; 11, 114-in. single strand ‘‘V’’ belli 
drive; drives for high speed planer and matcher, inelud- 
ing, 12, matcher head drive, 13, upper cylinder drive, 
and 14, lower cylinder drive. 

In the second section of this division is a demonstra- 
tion of the remarkable qualities of Spartan brand of 
steamproof leather belting. Two of these Spartan belts 
drive through a heat chamber of 200 deg. F., and from 
there into a bath of oil and water, thereby proving most 
conclusively the heat, oil and waterproof qualities of the 
Spartan brand. 

The Graton & Knight exhibit is an impressive show- 
ing of their complete line of products, the quality of 
these products and their various uses. It also convine- 
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ingly demonstrates their policy to supply not only high- 
grade goods, but to study conditions with a view to fur- 
nishing their customers the grades and construction of 
belting best suited to their individual requirements. 

The Graton & Knight Manufacturing Co. cordially 
invites all visitors at the Exposition to call. 
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Large Battery of Cooling Towers 


HE accompanying photograph illustrates a large 

battery of forced draft cooling towers, built by the 

Wheeler Condenser & Engineering Co., of Carteret, 
N. J., for the Texas Power & Light Co., Waco, Texas. 
Sargent & Lundy, of Chicago, were the consulting engi- 
neers. 

The towers are of the steel shell type, arranged in 
a battery 100 ft. long, 40 ft. wide and 40 ft. high. 
There are 6 pairs of 10-ft. fans operating at 250 r.p.m., 
belt driven by motors located above each pair of fans 
in small motor houses. The fan housings are extended 
and are provided with doors which may be opened to 
permit unobstructed entrance of air for operation by 
natural draft during the winter season. A platform 














BATTERY OF 6 LARGE FORCED DRAFT TOWERS; CAPACITY 
600,000 GAL. PER HR. 


reached by a ladder from the ground-serves the 3 motor 
houses, and an upper gallery is built on the level of the 
water distributors and the water regulating valves which 
control the water discharge to each compartment. Any 
section may be cut off for inspection or cleaning without 
interfering with the operation of any of the others. The 
water piping is designed for an additional installation 
of 6 towers of equal capacity. 


Deep-Well Pumping Head 


VERY person situated out of reach of city water 
mains realizes the need of an abundant supply of 
good water. Dairy and truck farms, country es- 

tates, and in fact, every water consumer who is de- 
pendent on some local source of water supply and who 
is situated in a locality where water does not lie near the 
surface, will be interested in the new Hill deep-well 
pumping head shown in the accompanying illustration. 

When operating 2-, 214- or 3-in. single-acting cylin- 
ders it will raise water to total heights of 180, 125 and 
90 ft. respectively. It can be used with any of the com- 
mon forms of well cylinders. 

The machine is wholly self-contained and is very 

compact. ‘All parts are sturdily constructed of the best 
materials and the mechanical construction and design 
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insure long life with a minimum of repairs. All gears 
are machine cut and, as the illustration shows, are well 
shielded. 

This head can be used in connection with open or 
elevated tank systems or with closed tank pneumatic 
pressure systems. When used with the pneumatic pres- 
sure system, an air pump furnishes air to the tank 
through the water discharge. Water is raised on the 
upstroke while air is forced in on the downstroke, thus 
equalizing the pressure. 
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WESTINGHOUSE MOTOR OPERATING DEEP-WELL PUMPING 
HEAD 


The motors used on these heads, one of which is 
shown in the illustration, are 34-hp. Westinghouse Elec- 
tric single-phase type AR. The motor is mounted rigidly 
on an extension of the pump support and is capable of 
starting the pump under full load. 

The whole outfit is very compact, quiet in operation 
and extremely economical. It can be operated 24 hr. 
every day and requires practically no attention. 


Books and Catalogs 


DirEcTIONS FoR DeEsIGNING, MAKING AND OPERATING 
HigH-PressurE TRANSFORMERS, by F. E. Austin; 46 
pages, 21 illustrations. Price, 50 cents. 

In connection with the general directions to be fol- 
lowed in the construction of a transformer operated on 
a 110-v., 60-cyele circuit and capable of delivering volt- 
age as high as 20,000, considerable information is brought 
forth relative to the general theory and method of de- 
signing such a piece of apparatus. 

Directions for the construction of this transformer are 
given in considerable detail so that any one desiring to 
build one of these transformers will, by carefully fol- 
lowing the text, encounter no difficulty at any step. 
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In addition, some design data applying to a 4000-yv. 
transformer are given. 

The concluding chapters take up the possibilities of 
a transformer as a frequency changer, methods of ob- 
taining unity power factor and methods of connecting 
primary coils to produce different secondary voltages. 

This book is obtainable from the Engineering Eduea- 
tion Extension, Lock Box 41, Hanover, N. H. 


MANY INTERESTING INSTALLATIONS of 
Economy turbo-generators are described and illustrated, 
and advantages of the turbo-generator in small and 
moderate sizes are set forth in Bulletin No. 54, just 
issued by the Kerr Turbine Co., Wellsville, N. Y. A 


copy will be mailed upon request. 


PRICE LIST No. 6 of Boiler Fronts and Furnace 
Castings has just been received from Washburn & 
Granger, 50 Chureh St., New York. 


CATALOG A, recently received from Jefferson Union 
Co., Lexington, Mass., contains 32 pages giving complete 
information regarding Jefferson unions, union pipe fit- 
tings and flange unions, describing the distinctive points 





of their construction and giving dimension tables and 
price lists. The various styles of the company’s unions 
are illustrated, also some operations in the process of 
manufacture. 


THE LATEST CATALOG of Coppus Engineering 
& Equipment Co., Worcester, Mass., on the subject of the 
Coppus turbo blower for undergrate draft and other 
industrial purposes, has just been received. 


STOW M’F’G CO., Binghamton, N. Y., is sending 
out Bulletin No 400, illustrating a few of the com- 
pany’s belt and motor driven portable tools. 


THE WESTINGHOUSE Electric & Mfg. Co., East 
Pittsburgh, recently prepared catalog section DS930 
which describes electrostatic ground detectors and volt- 
meters. These detectors are for use on both single-phase 
and polyphase cireuits. Electrostatic ground detectors 


are connected to the circuit through condensers, and are 
both sensitive and economical. 





Trade Notes 


° 

THE GOULDS MANUFACTURING Co., of Seneea 
Falls, N. Y., announces a change in the management of 
its sales organization. Instead of having the entire 
organization in charge of a single executive, the selling 
work has been divided and is now directed by R. E. Hall, 
former manager of the Boston office, and W. E. Dickey, 
former manager of the New York office, both of whom 
are vice-presidents of the company. A. H. Whiteside, 
former sales manager has resigned. 

Mr. Hall, who is now located at Seneca Falls, has 
charge of the general work of the department and in 
addition looks after the business in all the Northern, 
Central West and Northern Pacific States including the 
territories of the Boston, Seneca Falls and Chicago 
offices. The export business is also under Mr. Hall’s 
supervision. 

Mr. Dickey has charge of all business in Southern, 
Southwestern and Southern Pacific States, including the 
territories of the New York, Pittsburgh, Atlanta and 
Houston offices. He will continue to make his head- 
quarters at the New York office at 16 Murray St. 


W. H. Hopper, who has been with the company for 
over 20 yr., succeeds Mr. Dickey as New York manager. 
C. W. Fulton, formerly Works Manager, has been ap- 
pointed Manager of the Boston office. 

This division of the sales work in the manner outlined 
is to give the Goulds customers service of a more personal 
nature. 


THE WESTINGHOUSE ELECTRIC & MFG. CO. 
reports the following orders received : 

The Western States Gas & Electrie Co., of Placer- 
ville, Cal., one 1875-kv.a., 2300-v., 3-phase, 60-cycle, 257- 
r.p.m. water wheel generator for an extension to its 
present plant; Union Light, Heat & Power Co., Fargo, 
N. D., 2 1875-kv.a., 2300-v., 3600-r-p.m. turbo-generator 
units; Consolidated Gas, Electric Light &:Power Co., 
Baltimore,. Md., one 6825-kv.a., 375-r.p.m. synchronous 
frequency changer set, to take power from a 13,000-v., 
25-eyele line and transform it into 4000 v., 6214 cycles 
energy, practically a duplicate of a Westinghouse set 
now installed; Citizens Light, Heat & Power Co., Johns- 
town, Pa., one 6250-kv.a., 4000-v., 60-cyele, 3600-r.p.m. 
turbine unit with necessary auxiliary equipment; Mer- 
chants Heat & Light Co., of Indianapolis, Ind., one 
6250-kv.a., 4000-v., 60-eyele, 3600-r.p.m. turbine unit 
with necessary auxiliary equipment; Merchants Heat & 
Light Co., of Indianapolis, Ind., 6250-kv.a. 4000-v., 60- 
eyele, 3600-r.p.m. turbine unit with necessary auxiliary 
equipment ; Merchants Heat & Light Co., of Indianapolis, 
Ind., 6250-kv.a., 4000-v., 60-cyele, 3600-r.p.m. turbine 
unit complete with auxiliaries; Counties Gas & Electric 
Co., Norristown, Pa., one 3125-kv.a., 2400-3600-v., 3600- 
r.p.m. turbine unit complete with auxiliaries. 


A ROUGH and worn commutator will always pro- 
duee sparking and not only cause annoyance and low 
efficiency during operation, but eventually make an 
extended and expensive shut-dowm for necessary repairs. 
It has been found that graphite brushes such as Dixon’s 
are excellent for use upon commutators, because they 
are free from grit and are self-lubricating. 
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Position Wanted 





POSITION WANTED—By young man with 10 years’ 
practical experience from boiler room up. Hold first class 
Massachusetts engineer’s license. Will go anywhere. Am 
total abstainer and can furnish Al references. Address Prac- 
tical Engineer, Box 393, Chicago, III. 8-1-2 





POSITION WANTED—By young man, age 22, as oiler or 
helper in power plant. A. S. C. student. Sober. Good refer- 
ences. Address R. W. Peterson, 1041 S. Euclid Avenue, Oak 
Park, Ill. 8-1-2 
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POSITION WANTED—Chief Engineer of wide experience 
solicits correspondence with large manufacturing concern in 
view of locating with same. Have U. S. Marine Engineer’s 
License for Chief Engineer; License for Pittsburgh, Pa. First- 
class for State of Ohio. Am a teetotaller and require the same 
of my help as far as possible. Can furnish best of references 
from present employers.. Address Box 403, Practical Engineer, 
Chicago, Ill. 9-1-1 





POSITION WANTED—By engineer in medium sized power 
plant, or large coal mine. Have Illinois license; 7 years’ ex- 
perience with steam engines and boilers. Some experience with 
electricity. Good habits. References. 24. Illinois preferred. 
Address W. E. Rokline, Box 224, Farmington, Il. 8-1-3 





POSITION WANTED—By man of good habits. Age 30. 
Technical education. 12 years machinist and electrician, 2 years 
engineer, 2 years salesman. What have you? Address Practical 
Engineer, Box. 401, Chicago, Ill. 8-15-2 


POSITION WANTED—As engineer in small town. Have 
had thirteen years steam and electrical experience; practical 
machinist. James Doelzel, 3121 W. 26th St., Chicago, Ill. 8-1-3 








POSITION WANTED—By young man as oiler or fireman in 
a modern plant. I. C. S. graduate. Address Frank Knapp, 404 
S..5th St. St. Joseph, Mo. 8-1-3 
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CHEMIST with experience as efficiency engineer in boise: 
house wanted. Good education and experience needed. Stat 
fully age, married or single and salary expected. Address + se 
tical Engineer, Box 402, Chicago, Ill: 8-15-5 








For Sale 





FOR SALE—150-hp. HRT boiler, 4 yr. old, 125-lb. pressure, 
$400; 10 by 30 Hewes & Phillips Corliss engine, $325; 16 by 36 
Fishkill Corliss engine, $500; 20 by 42 Watts- Campbell Corliss 
engine, $600; 125-kw. Crocker-Wheeler, 230-volt, direct-connect- 
ed Allis Corliss engine, $1750; 50-kw. General Electric, 230-volt, 
direct-connected Harrisburg side-crank engine (one year old), 
$800. Duzets & Son, 50 Church St., New York, N. Y. te: 





FOR SALE—Grobet Swiss Files are the standard of excel- 
lence of files, and Lave been for over 100 years. We send, post- 
paid, as an introducer, 48 files especially adapted for tool makers 
and machinists, on receipt of $5.00. This is a chance to get a 
set of files you'll appreciate and we'll get future orders. Mont- 
gomery & Co., 101 Fulton St., New York, N. Y. uf. 





ALE—One Tabor outside spring combined steam and 
Guaranteed good as new, 
Address Edward Sce- 

9-1-1 


FOR §S 
gas engine Indicator, latest improved. 
with three springs and reducing motion. 
feldt, 1832 Calumet Ave., Chicago, III. 








Help Wanted 





WANTED—Resident subscription agents in the following 
cities: Atlanta, Ga.; Cincinnati and Columbus, Ohio; Kansas 
City, Mo.; Los Angeles, Calif.; Louisville, Ky.; Newark, N. J.; 
New Orleans, La.; Portland, Ore.; St. Louis, Mo.; San Fran- 
cisco, Calif.; Washington, D. C. This is an excellent chance for 
a hustler, who is familiar with power plant conditions, to turn 
his spare time into dollars. To such a one we offer a Real 
Opportunity. Write Subscription Department, Practical Engi- 
neer, 537 S. Dearborn St., Chicago, Ill. tf. 





FREE ENGINEER BOOKS and power plant tools and spe- 
cialties for securing new subscribers to Practical Engineer. A 
dandy chance for the engineer with a little spare time to get 
some fine premiums. Send for free descriptive circular and 
terms. Address Practical Engineer, Subscription Department, 
Chicago, Il. 





WANTED—AIl around engineer for repair work, plumbing, 
steam fitting and clectrical work, as assistant to chief engineer. 
Salary $40 per month with room, board and laundry, with further 
increase. Write C. F. Applegate, Mt. Pleasant State Hospital, 
Mt. Pleasant, Iowa. 9-1-1 





REPRESENTATIVES to cover territory more thoroughly. 
Boiler-room necessities; liberal commissions; old-established 
house. Apply by letter. H. F. Maurel, 534 West 22nd St. 
York City. 7-15-6 





New. 


Patents and Patent Attorneys 





PATENTS—C. L. Parker, Attorney-at-Law and Solicitor of 
Patents. Patents secured promptly and with special regard to the 
legal protection of the invention. Handbook for inventors sent 
upon request. 186 McGill Bldg., Washington, D. C. tf. 





PATENTS THAT PROTECT AND PAY—Advice and books 
free. Highest references. Best results. Promptness assured. 
Send sketch or model for search. Watson E. Coleman, Patent 
Lawyer, 624 F St., Washington, D. C. tf. 





PATENTS—H. W. T. Jenner, Patent Attorney and Mechan- 
ical Expert, 606 IX St., Washington, D. C. Established 1883. I 
make a free examination and report if a patent can be had, 
and the exact costs. Send for full information. tf. 





Books 


PATENTS—Send sketch for free search and reports. 
John S. 
tf. 


on patents and book of reference letters sent free. 
Dufhe & Co., 612 F St., Washington, D. C. 





A. P. CONNOR, Consulting Electrical and Mechanical Engi- 
neer, Attorney-at-Law and Solicitor of Patents and Trade- 
Marks. Results guaranteed. 121 Carroll St. S. E., Washing- 
ton, D. C. tf.-x 





PATENTABLE IDEAS WANTED—Send for three free 
books. R. B. Owen, 28 Owen Bldg., Washington, D. C. tf. 





Wanted 





Educational and Instruction 





AN OLD ESTABLISHED manufacturer making a _ widely 
known Steam Specialty offers an engineer in each locality an 
unusual opportunity to realize on his spare time. Address Box 
404, Practical Engineer, Chicago, IIl. 9-1-1 


ENGINEERS’ POCKET MANUAL; 175 pages; gilt edges; 
bound in leather; edited by University of Tennessee; will be 
mailed every subscriber sending in one NEW subscription (not 
your own) to Practical Engineer. 





WANTED—Agents handling engine and boiler-room special- 
ties in every section for side line paying large commissions. 
Give experience, line carried, and territory covered. Address 
Practical Engineer, Box 381, Chicago, III. tf. 





WANTED—Agents on commission to sell our Shaking Grates. 
We will install grates on trial or put in on test at our expense 
with any grate made. Address Armstrong Mfg. Company, 
Springfield, Ohio. tt 


Miscellaneous 





ENGINEERS, DO YOU WANT to utilize your exhaust steam 
for heating or drying purposes, without back pressure on your 
engine? If so, address Monash Engineering Co., 1413 W. Jack- 
son Blvd., Chicago, IIl. 








Inventions 





WANTED—Experienced men to demonstrate and take orders 
for Pulle-Y-Grasp belt dressing during spare hours. Sci for 
free sample and part. Cardinal Mfg. Co., Cleveland, Ohio. ti. 


INVENTIONS commercialized on cash and royalty basis. 
Inventors and manufacturers should write Adam Fisher Mfg. 
Co., 2175 Railway Exchange, St. Louis, Mo. tf. 








September 1, 1915 
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Sparks From The Advertising Pages 
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The Stability Test 


Since the Eastland disaster many excursion boats have been put to 
stability tests in an effort to establish beyond question their safety for pas- 
senger service. It is pessimistic to assume that these tests are merely a 
perfunctory service on the part of some one apparently remiss in duty, but it 
is nevertheless a fact that, with all our terrible catastrophes, we have not yet 
learned to exercise sufficient precaution to prevent accidents that are fre- 
quently realized as possibilities. Safety is often sacrificed for the financial 
aggrandizement of a few individuals. 


Still, there is a class of manufacturers who cannot release their products 
for public or private service until they have first undergone a severe stability 
test. 


It is the man who advertises. 
His future depends on the permanent success of his product. 


Everything you see advertised in these pages—the boilers—the turbines— 
the engines—the valves—the unions—all the auxiliary equipment has been 
submitted to a test of far greater severity than it will experience in the ordi- 
nary service for which it is rated. Not only in its completeness is it tested, 
but each individual part and the material and quality of workmanship put 
into it. , 


That’s why it pays to buy the advertised product. You know that it has 
stood the stability test of the manufacturer or he would not put it on the 
market and risk permanent loss. In the testing of boilers the safety factor 
is so great that, of the thousands in operation, the percentage which “lets go” 
is small indeed. 


When it is a question of performance these tests often extend over years, 
and until everfy attribute necessary to the success of the apparatus is firmly 
established, before it is marketed and advertised. 


Hence, there is a feeling of confidence when equipment or supplies are 
bought through the advertising page. The very publicity is a guarantee of 
success. 





























